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ABSTRACT 
The aim of this thesis is to design a database system which 
could easily be used by a publishing company to store data con-
cerning the products it publishes and to enable such data to be 
used in the regular processes of the production of lists of books 
and periodicals of certain promotional requirements. In our 
approach we have used a relational model which is based on the 
mathematical theory of relations. This has certain advantages over 
systems designed using tree or plex structures for as the database 
grows it will avoid causing upheaval with the logical representation 
of data and application programs and provides a basis for a high 
level retrieval language. 
The query language is designed to answer quickly all enquiries 
to the database and is based on principles and techniques developed 
from menu construction. 
The requirements of the promotional information produced by a 
typical publishing house are analysed and a model set up which tests 
the theories we have developed. 
In addition, the security aspect of the database has been 
studied and checks incorporated into the systems to ensure the 
authority of the personnel using the system and to provide a perma-
nent record of all legal and illegal entries for management infor-
.,I, : 
mation. 
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CHAPTER ONE 
INTRODUCTION 
1 
1.1 Overview 
The amount of information stored in computer systems increases 
daily. Many organisations, realizing the value of their data, 
have switched from the collection of redundant (and possibly 
inconsistent) data storage to a non-redundant, integrated data-
base or a database management system. 
Martin (1976) refers to the rapid growth of Computer Technology 
which influences most of the installations to change their previous 
system to a new one, but at a cost of expense and efficiency. 
Martin (1977) says I~ database may be defined as a aoLLeation of 
inter-reLated data stored together without harmfuL or unneaessary 
redundancy to serve multipLe appUaations; the data is stored so 
that it is independent of programs whiah use the data; a aommon 
and controUed approaah is used in adding new data and in modifying 
and retrieving existing data within a database. The data is struc-
tured so as to provide a foundation for future appLiaation deveLop-
ment". 
The use of an integrated database management system (DBMS) 
provides the management and the enterprise with centralised con-
trol of its operational data which is its most valuable asset 
(Date, 1977). 
The database era was initiated in the late 1960's and the evo-
lution of the systems before that time was as follows: 
1. The programs depend on the used data. 
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2. There was a high level of redundancy between data files. 
3. The data security was insufficient. 
4. The data structure was designed to serve one application 
only. 
However database techniques overcame many of these problems. 
There is a growing recognition of the need to provide and maintain 
three levels of data description (Ansi, 1975): 
a) The subschema, which represents the users or application 
programmers view. 
b) The physical layout of data in storage~inc1uding indexes 
and 1 i nkages. 
c) The schema, which represents the overall view or the overall 
logical structure of the database (Kent, 1976). 
As the database grew. the overall logical structure of the 
data became complex in many cases and inevitably changed. It became 
important that a plan for database design should be developed in 
such a way that any changes can be made to it without having to 
modify the application programs. 
Data security is one of the essential aspects of DBMS which 
refers to the protection of data against accidental or intentional 
disclosure to unauthorized persons. The authorization process in 
a protection system is the process which translates and stores 
specifications of all protection requirements (Hartson, 1976). 
The system must be surrounded by layers of external controls. 
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The most important security layer is the administrative control 
which ensures that the system is used correctly. 
Also the protection against fire is so important and if it 
does occur for the damage to be minimized. 
Protection against machine failure is also necessary, so 
dumping of the files periodically is recommended and its transac-
tion should be recorded on tape as a back-up store. 
The increased use of interactive database systems is perceived 
and the users interact with such systems through the computer 
terminals. The successful man-machine communications establish-
ment is an essential fac.tor in the future growth of the computer 
industry and the acceptance of computer methods. 
Little attention was paid to effective man-machine dialogue 
duringits first two decades (Martin, 1973). 
The dialogue design becomes fundamental to the users which 
did not have the professional expertise to communicate with the 
computer and were often unable to develop this expertise (Eason, 
1976; 1979). The design requirements are (a) ease of use, (b) ease 
of learning, and (c) ease of modifications (Hebditch, 1979). 
The good design of such a dialogue is extremely important 
because it has a major effect on the success or failure of the 
total system. 
The main dialogue styles in current use are as follows:-
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1. Natural language based. 
2. Question answering technique· 
3. Menu selection. 
4. Programming-1 ike statements. 
5. Simple instruction to the operator. 
6. Query-by-examp1e. 
7. Di sp 1 ayed formats. 
8. Panel modification techniques. 
9. Form filling. 
The requirement for a fast response constrains the design of both 
the interface sUb-system and the database sub-system. 
The database could be designed for on-line, batch-processing, 
real-time or serve many processing types. 
The advantages of using a database can be listed as follows: 
1. The logical and physical data structure are independent· 
2. It allows the data structure to be changed easily. 
3. It is independent of programs which use the data· 
4. It can serve many applications. 
5. There is more security on the data. 
6. It removes the redundancy of data in the files. 
7. It allows for constant growth to the systems. 
8. It is more efficient. 
The decision to use a DBMS for a company's information needs 
is as critical as the decision to introduce computers in the first 
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place (Tsichrizis, 1977). 
The conversion to DBMS is costly because it represents a 
large commitment in terms of money and human resources. 
1.2 Data Structure and Data Description 
The association between the various items of data that are 
stored can cause complexities in data organization. 
The essential elemental piece of data is the data item (field, 
data element). A data item cannot. be subdivided into smaller data 
types and retain any meaning to the users of the data. A data 
item by itself is not much use. It becomes useful only when it 
is associated with other data items. 
The data which is actually stored in the computer is called 
physical data and that which the applications programmers refer 
to, is called logical data. The users of the database (applications 
programmers or terminal users) see the relationships in different 
representations and according to their requirements. 
There are three separate views of the data: 
1. The physical data structure which represents the physical 
layout of the data in the storage and the organization of the 
files and indexes. It can be seen by systems programmers and 
systems designers. 
2. The conceptual schema: which represents the overall view of 
the data as seen by the database administrator or by systems analysts. 
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This figure shows the schema and two subschemas derived 
from it by different programmers (Martin. 1976). 
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The schema contains descriptors of the conceptual records and 
fields that constitute an information model of an enterprise. 
3. The subschema: which is derived from the schema and contains 
descriptors of the data as seen and manipulated by users and 
application programs. This is shown in Figure 1.1. 
The database management software must ~ave the ability to 
separate the physical organization of the data from the logical 
organization or user's of the data. 
The user's view of the data should be in whatever form is 
most convenient for him and his associates, and the data manage-
ment software should carry out the translation between this logi-
cal organization and whatever physical organization gives efficient 
performance. 
A mapping can be as simple as a one-to-one name association 
or may be quite complex for a one-to-many association. 
The degree of complexity is limited, first by the flexibility 
of the database management system, and then by economic constraints 
of the use of the data. The greater the constraint on response time, 
the simpler the mapping has to be. In addition the less freedom 
different users have in viewing the same data different ways, and 
reduces the capability of the database administrator in returning 
the database without expensive conversions. There are several ways 
of drawing the association between two data items as follows: 
1. 1:1 mapping: There is one-to-one mapping from data item A 
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to data item B if at every instance in time each value of A 
has one and only one value of B· associated with it. This 
relationship is represented by a simple arrow on a line 
which connects the ellipse A to B as shown in Figure 1.2. 
Ex: The relationship between an employee's personal number 
and social insurance number. Each employee has only one 
unique personal number and one unique social insurance 
number. 
FIGURE 1.2 
2. l:N: There is one-to-many mapping from data item A to data 
item B, this means that one value of A has zero, one, or 
many values of B associated with it. This is shown in 
Figure 1.3. 
Ex: The relationship between an employee's personal number 
and salary history is, in general, one to many. An employee 
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has only one unique personal number, but may have had several 
different salaries. 
FIGURE 1.3 
3. N:M: There are many-to-many mapping from A to B and from 
B to A. This is shown in Figure 1.4. 
Ex: Many-to-many re1ationhip is that between house colour and 
house price. That is, houses with a certain colour may sell 
at various prices and, similarly, houses at the same price 
may have various colours. 
FIGURE 1.4. 
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A large number of associations exist for a large number of 
data items, so to minimize the number of associations, data items 
must be gathered into related groups called a record, segment, 
or tuple. Each record is identified by a primary key which is 
a node with one or more single arrows leaving it. The primary 
key is called the con catenated key, if it consists of more than 
one data item. 
The schema representation comes from drawing its records 
and the relationship between them. It means the overall chart 
of the data item types and record t.jpeS stov-e..~ \V\ ()L ~()..-\:.o..'ba.",e. 
1.3 Database Objectives 
Many enterprises have been studied at great length, the database 
principles of which should guide us in selecting integrated organi-
zation techniques. Many reports have been issued about this subject 
(Martin, 1977). 
There are many important objectives for database organization, 
which are listed as follows: 
1. Future applications development should depend on database 
principles and should make application development easier, 
cheaper and more flexible. 
2. The database systems should permit end users to employ data 
by using powerful languages whichhe1p naive users to query, 
search and to manipulate the data. 
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3. It is very important to organize a database which can 
handle a spontaneous request. 
4. The data model must be designed in such a way for it to 
accept new applications requirement from existing data. 
5. The database growth must not lead to changes in the applica-
tion programs which use it. 
6. The detection of legal and illegal access must be included 
in the system design to protect the data from unauthorized 
users. 
7. The data must be protected against damage and failure. 
8. More than one user can use the system and perceive the data 
differently. 
9. The data should be clear and easy to understand by the users. 
10. Data redundancy should be eliminated as much as possible. 
1.4 Three Approaches to Database Systems 
These approaches are discussed below: 
1.4.1 The Hierarchical Approach 
The data is represented by a simple tree structure, which 
starts from the root then branches out with every nodes generating 
new nodes at higher levels. The tree is drawn upside down with 
the root at the top. 
A tree can have up to 15 levels, the highest level is the root, 
it may have any number of dependents, each of these may have any 
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number of lower-level dependents, and so on, to any number of 
levels. The model represents the simplest relationship which 
every child has to its parents. 
This approach is used in many existing database systems / ) 
CD~t~ L~~j~a5e/o~e 
including IMS (Information Management System). DL/l}ds used to 
specify the logical representation of database (schema). 
The database consists of a collection of trees of segments. 
Pointers are used to avoid duplicating the same segment in diff-
erent trees. This is shown in Figure 1.5. 
The logical structure of data which is perceived by an appli-
cation programmer is also a tree of segments. 
The problem of asymmetry in the information retrieval of 
the hierarchy model leads to unnecessary complications for the 
terminal user. This causes upheaval in the structure and the 
hierarchy becomes more complex. 
1.4.2 The P1ex Approach (Network) 
The plex approach or network, is organized by CODASYL between 
1967 and 1971. Many commercial implementations have been done to 
these approaches, the best known of which are the UNIVAC's DMS 
1100 and Siemen's UDS. The data description language (DDL) is used 
to define schema and sub-schema. 
A set which is, a named two-level tree, is considered to be 
the basic construct of the language (011e, 1978). 
segment'Type 2 
Poi nter to 
Segment Type 5 
• I , 
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FIGURE 1.5 The hierarchical approach (Mohamad Salih, 1979) 
o 
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The network data model is a formal model for representing 
the attribute relationship of an entity set and its associations 
between the entity sets. The model consists of record types 
and links. Links are used'-to represent the associations between 
the entity set. Each set can represent the associations between 
two or more record types. To represent a multi level tree, more 
than one set is necessary. A record type which declares an 
owner at a lower level in the tree is also declared as a member 
of higher.level sets. This is shown in Figure 1.6. 
The network model is more symmetric than the hierarchical 
model but in connection with queries one significant problem 
arises which refers to the retrieval procedures which are more 
complicated than in the hierarchical. Also, the internal struc-
ture of the file is more complex than in the hierarchical case. 
1.4.3 The Relational Approach 
The relational approach to database management systems differs 
from the previous approaches in that it provides a means of 
describing data using a two-dimensional table which is often the 
natural (overall) structure for the data. 
The mathematical theory of relations is the basis for the 
relational approach. The results of relational mathematics can 
be applied directly to the relational database. 
In mathematics, the set description is a collection of objects 
thou9ht of as a whole as stated by Arthurs (Arthurs, 1965). 
Record Type 2 
FIGURE 1.6 
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Set-Type 1 
Record Type 3 Record 
Members 
A set-type can have only one owner record-type 
but multiple member record-types (Martin, 1975). 
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The objects. of which the set is a collection. are called 
elements or members of the set. 
If A is a set. and X is an e1ement·of A. we write 
X GA 
If X does not belong to A we write 
We may be able to specify a set by writing down names of all its 
elements. For instance. if Al' .••.• An are objects. the set 
consisting of precisely these objects will be written as: 
The term relation was defined as follows: 
Given sets 51' 52' 53' ... 5n (not necessarily distinct). R is 
a relation on these n sets if it is a set of n-tup1e 51' 52' 
53' ..• 5n such that 51 ':=:51' 52 ~2' ••..• 5n .:::::5n· We shall 
refer to 5J as the J
th domain of R. R is said to have a degree n. 
R (51' 52' 53' ...• 5n) is used as a notation to represent the 
relation R. 
The dimensional table referred to as relation. The rows 
of the table are referred to as tup1es. A tup1e is thus a set of 
data-item values relating to one entity. A tup1e containing· N 
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values is called an N-tuple. A column in the table is referred 
to as domain. If there are N-domains, it is of degree N. 
Relations of degree 2 are called binary, and degree N are called 
N-ary. 
The table has the following other properties: 
a) The ordering of the rows is immaterial. 
b) No two rows are identical. 
c) The data-item should be atomic (non-decomposible) in each 
tuple within the table. 
It is possible to avoid the entanglements that build up in 
tree and plex structures, by a technique called normalization. 
Normalization is a step-by-step process for replacing relation-
ships between data with relationships in two-dimensional tabular 
form. The table must be set up in such a way that no information 
about the relationships between the data is lost. 
The objectives of normalization are: 
a) To make it feasible to tabulate any relation in a database. 
b) To free relations from undesirable insertion, update and 
deletion dependencies. 
c) To obtain a powerful retrieval capability by means of simpler 
collections of relational operations to manipulate the rela-
tions. 
d) To reduce the need for restructuring the relations as new 
types of data are introduced when further applications or 
user views require them. 
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e) To make the relational model more informative to the user. 
f) To make the collection of relations neutral to the query 
statistics, where these statistics are liable to change 
by time. 
Codd (1972) defined three levels of normalization, which 
he called the first, second, and third normal form respectively. 
He proposed a set of normalization procedures which involved 
the following steps: 
1. The separation of repeated groups into separate records. 
2. The separation of attributes not dependent on all fields of 
the primary key. 
3. The separation of attributes which depend on other attri-
butes. 
There are four normal forms as follows: 
a) First normal form (lNF): 
A relation is in 1NF if and only if all the underlying 
domains contain atomic (non-decomposib1e) values only. 
b) Second normal form (2NF): 
A normalized relation R, is said to be in 2 NF if and only 
if the non-key attribute is fully dependent on the primary 
key. 
c) Third normal form (3NF): 
A relation R is said to be in third normal form if it is in 
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2NF and every non-key attribute is non-transitively dependent 
on the primary key (Date, 1977). 
The 2NF can be converted to 3NF by removing any transitive 
dependency. 
For example, in the relation: 
EMPLOYEE (EMPLOYEE#, EMPLOYEE NAME, SALARY, PROJECT#, 
COMPLETION DATE) 
The COMPLETION DATE is functionally dependent on PROJECT# and 
PROJECT# is functionally dependent on EMPLOYEE#. 
Therefore, COMPLETION DATE is transitively dependent on 
EMPLOYEE,. So that the relation should be split into two relations 
in order to convert it to third normal form: 
EMPLOYEE (EMPLOYEr#, EMPLOYEE NAME, SALARY, PROJECT#) 
PROJECT (PROJECT#, COMPLETION DATE) 
d) Fourth normal form (4NF): 
Da te (1977) defi ned the 4NF as "A re~ation R is said to be in 
4NF if and on~y if, for aU time, each tup~e of R consists 
ofa primary key va~ue that identifies some entity, together 
with a set of mutua~~y dependent attribute va~ue8 that des-
cribe that entity in some way". 
Sometimes a relation R is said to be in 3NF, but in reality 
it consists of a multi-valued dependency, so that such a relation 
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needs a projection process to overcome this problem. 
Normally, one column of a given relation has values which 
uniquely identifies each element (n-tup1e) of that relation. 
This is called the primary key. A primary key is non-redundant 
if its components are in the form of either a simple domain or 
a combination of simple domains. 
The relational model of a database may be defined as a 
collection of normalized relations. These relations are time 
varying in that they are subjected to tup1e insertion, deletion 
and modification. 
A relational database, based on relational calculus or rela-
tional algebra is easy to use for non-programmers, especially for 
mathematicians. 
Also relational algebra and calculus form powerful data sub-
languages or languages in which the operator is capable of 
manipulating entire sets as single objects (Date, 1977). 
One such language is SEQUEL which can be used to express a 
wide range of retrieval operations (MacLeod, 1979). 
CHAPTER TWO 
PREVIOUS WORK 
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2.1 Definitions 
2.1.1 Bibliography 
A list of references (books, journals, etc) on a particular 
subject which contains the author(s) name, title, ISBN, pub1 ishing 
year, etc. for each reference. 
2.1.2 Catalogue 
A catalogue is a list of 1iterature(s), in a prescribed order, 
containing bibliographic information (author, title, subject, etc) 
for each literature [Noerr, 1976]. 
2.1.3 MARC 
MARC is a machine readable catalogue. Its format was intro-
duced by the Library of Congress in March 1969 and designed for 
communicating the records of books, reports, periodicals etc. 
[Kimber, 1974]. 
The MARC record structure consists of three main sections as 
follows: 
1. A fixed length descriptive record which contains a subfie1d 
of the overall length of the record, and other information. 
2. The directory contains a series of fixed length fields, one 
for each data field. 
3. The variable length section represents the data fields. 
A selected de1imiter character is used to end each data field. 
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2.1.4 MERLIN 
It is a large-scale machine-readable shared bibliographic data-
base with facilities to amend, add and search for records and to 
aid in the production of catalogues, bibliographies, listings 
etc. [Ross, 1976]. 
2.2 Introduction 
Publishing houses almost invariably produce catalogues and 
lists concerning their 1iterature(s) which include bibliographical 
information for the users. The most beneficial lists are: 
1. A list in alphabetical order of author/editor as shown in 
Figure (2.1). 
2. A list of titles in alphabetical order of titles as shown in 
Figure (2.2). 
3. A list of prices in a specific order as shown in Figure (2.3). 
These lists are for the user interest, because they are of assis-
tance to select the required literature easily. 
Most of the libraries offer a range of such services for the 
selector, whether he is a branch librarian, a professor in the uni-
versity, an engineer in an industrial laboratory, or a student 
[Hei1iger and Henderson, 1971]. 
Catalogues are necessary in large libraries owing to the fall-
ibility of most human memories and to the practical impossibility 
23 
BOOKS 
ADLER Organic Solid State Chemistry 
5240p 1969 o 677 13200 X 
ALEXFYEV Quantitative Analysis (RM) 
4940p 1969 o 677 20860 X 
ASINGER/OVERBEEK/PAQUOT Chemistry. 
Physics and Application of Surface 
Active Substances 
Volume 1: Chemistry of Surface Active 
'Substances 
6100p 1967 o 677 11800 7 
Volume 2; Physics and Physical Chem-
istry of Surf4ce Active Substances 
1390pp 1967 o 677 11810 4 
Volume 3: App~ication of Surface 
Active Substances 
100400 1967 
3-VoL. :;el: 
o 677 11820 1 
b 677 10510 X 
BAHN Reaction Rate Co~pilation for 
H-O-N System 
254pp 1968 o 677 12750 2 
U BLOKLAr:O Elasticity and Structure 
of Polyurethane Networks 
120PO 1969 o 677 61200 1 (cloth) 
o 677 61205 2 (paper) 
® BRGlm/OIF.NES/LABES Liquid Crystals 1 
• 
49400 1967 o 677 11840 6 
BROWN Liquid Crystals 2 In 2 Parts 
Part 1 
252pp 
Part J 
910pp 
1969 
1969 
o 671 13830 X 
o 671 13840 7 
BROWN/LABES Liquid Crystals J 
In 2 Parts 
Part 1 
596pp 1972 o 671 12620 4 
Part 2 
60200 1972 o 671 12630 1 
2-Part set o 671 15010 5 
BROWN/OIENES/LABES Proceedings of 
the Sixth International liquid Crystal 
Conference In 4 Parts 
Edited by Glen 11. Brown. Kent ,,,: ... ,,;"":~ 
University. C.J. D1enes. El"ookJ.",:.-tin 
NationaZ Laboratol"!j# and M.H. Labes, 
TempZe Universi~~ 
This important international con-
ference took place at Kent State Uni-
versity In August 1976. The papers 
were published in the Gordon and 
Breach journal MoZeauZaP CrystaZs and 
Liquid crystals but are available 
separately as the complete proceed-
ings in four parts. 
Approx. l200pp 1977 
BRUINS Basic Principles of Thermo-
forming 
294pp 1973 o 67i 14990 5 
FIGURE 2_1 Books list in alphabetical order of author/editor 
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Chemical Equilibria: Nootonic-Ionic, Fundamental. 
Chemical Kinetics, Elements of •••••••• 
Chemical Physics, Exercises in •••••••• 
Chemical Processes, Analog Computation Applied to the Study of 
Chemistry and Technology. Chlorin~ Dioxide 
Chemistry. Excited State 
Chemistry, Ceneral •••••••• 
Chemistry of Sulfur. The Organic • 
Chemistry of Tetrahedral Structures, Crystal 
Chemistry. Organic ••• 
Chemistry, Organic Solid State ••• 
Chemistry. Pesticide In 6 VolS ••• 
Chemistry, PhYSics and Application of Surface Active Substances In 2 Vols. 
Chemistry, Principles of Solid State •••• 
Chemists and Chemical Engineers, Handbook of Laboratory Unit Operations for 
Chimlque, Elements de Cinetique ., ••• 
Chip JOining, Thick Film Technology and 
Chlorine Dioxide Chemistry and Technology 
Chromatography, 1970, Advances in •••• 
~hromatography, 1971, Advances in •••• 
;ombustion Phenomena: For Fire, Incineration, Pollution and Energy Applications, 
Introduction to • • • • • • • • • • • • • 
Combustion Science and Technology (journal) 
Compacted States of Vitreous Silica 
Composition Oxidization processing • • • • • 
Computers and their Role in the PhYSical Sciences 
Conformations of Polyethylene and Polyprop"ylene 
Coordination Chemistry, Journal of (journal) ••• 
Cosmochemistry, Nuclear and Relativistic Astrophysics and Nuclidic In 4 Vols. 
Cristallochimie des Structures Tetraedriques •• 
Cristaux, Spectres de Vibration et Symetrie des •• • • • 
Crystal Chemistry of Tetrahedral Structures • • • • • 
Crystal Conference. Proceedin~s of the Sixth International Liquid 
Crystals, Liquid (1) 
Crystals, Liquid (2) • 
Crystals, Liquid (3) • 
Crystals, Nonmetallic 
Crystal Surfaces. An Atlas of Models of. 
Crystals, Vibration Spectra and Symmetry of 
Cytology of the Protein Synthesis in an Animal Cell. The 
Desalting Seawater • • • • • • • • • • • • • • 
Detonation. Casdynamic Theory of • • • • • • • 
Diffusion Controlled Stress Relaxation of Swollen. Rubber-like Networks 
Diffusion Processes In 2 Vols. • • • • • 
Double Resonance Methods in Spectroscopy • • • • • 
Elasticity and Structure of Polyurethane Networks 
Elastomers, Injection Moulding of 
'Elastomers, Solid Polyurethane •• 
Electron ParamagnetiC Resonance 
Electrostatic Interactions and the Structure of Water· 
Elements de Cinetique Chimique 
Elements of Chemical Kinetics • • • • • • • • • • 
Elements of Probability Theory •••••••••• 
Encyclopedia of Environmental Science and Engineering In 2 Vols •• 
Entropy •••••• 1 ••••••••••••••••• 
Environmental Analytical Chemistry, International Journal of (journal) 
Environmental Science and Engineering, Encyclopedia of In 2 Vols. 
Enzyme Kinetics • • • • • • • • • • • • • 
Enzymes, Homologous, and Biochemical Evolution 
Evolution of Cenetic Systems • 
Excited State Chemistry 
Exercises in Chemical Physics 
FIGURE 2.2 Title Index 
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of acquainting the staff with the entire stock which they are 
called upon to serve. The British National Bibliography (BNB) 
is one of the range of services provided by the British Library, 
to the whole United Kingdom. The BNB is a weekly bibliography of 
all books published in the UK. 
In 1961, the computer was first used in the processing of 
bibliographical information, when the chemical abstracts service 
(CAS) produced chemical titles (CT) [Bernard, 1977]. It was a 
machine-generated alphabetical subject index to the 600 most 
influential scientific journals. 
Toni [1978] refers that since then there have been several 
significant developments which include a steady increase in the 
number of machine-readable bibliographic databases, especially in 
the library environment. 
In spite of the increasing use of the machine-readable biblio-
graphic databases, the printed products are considered a vital part 
for the publishing houses, because its distribution covers a large 
number of people. After the introduction of database management 
systems, the information retrieval community have avoided the type 
of DBMS applications which are used in business applications. 
The design of most document retrieval systems have been around 
special-purpose file organizations and are often biased towards 
a particular type of database [MacLeod, 1979]. 
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Finally, many existing systems concerning the production of 
catalogues and lists have been studied and are discussed in this 
chapter. 
2.3 Previous Applications 
2.3.1 The University of Sydney Library Catalogue System 
The University of Sydney was founded in 1850 and its Library is 
considered the oldest and largest library in Australia. 
The University has been engaged in automation activities since 
the 1960's [Jacob, 1975]. 
The first catalogue which was produced by the computer is the 
undergraduate book catalogue in 1960. 
The library commenced automation in 1968 and the cataloguing 
activities concerning the design of cataloguing systems began in 
the early 1970's. The design of the cataloguing and the MARC 
systems were completed in late 1970. 
The objectives of the system were to create and maintain a 
machine-readable record for their catalogue data, to produce cata-
logue cards for this material and to produce printed catalogues in 
book form. This was run on an IBM 360/20 machine and its programs 
written in Assembler code. 
Data for each catalogue.entry were recorded on a work sheet, 
28 
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FIGURE 2.4 Catalogue system workflow (Jacob, 1975) 
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which was based on the MARC concepts of data bugging. Each entry 
was given a unique identification number, referred to as a 
'Control Number'. 
The pre-print form (worksheet) which was used for the entry 
aided the terminal operator to discover any incorrect entry. The 
data concerned the author(s), title, subject, series, notes, etc. 
Checking was done on the data immediately after entry. The system 
run flowchart is shown in Figure (2.4). 
The disadvantages of the system are, the time taken by the 
production of cards catalogue and the easy corruption of the cards. 
Also, the system does not allow for direct access to any speci-
fic data in the master file and it serves only one application. 
2.3.2 Catalogues Production System at the Loughborough Uni-
versity of Technology (LUT) Library 
In the mid-1970's, the Library Department at LUT started 
development of a computer system to produce catalogues concerning 
their library stock. In this system a MINICS format (minimal-input 
cataloguing system) is used to process and store the data for each 
item. The MINICS format prototype was developed in 1973, and the 
main aim of this format was to minimize the input cataloguing 
data [Wall, 1973]. 
The Library Department staff started forming files in 1976 and 
in 1978 the first microfiche catalogue was produced by the system. 
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The system is running on two computer machines which are the dual 
Prime 750 and ICL 1904 machines. 
The system uses a prime terminal for data entry, as shown 
in Figure (2.5). 
According to the MINICS format, every item entered starts with 
the item number field, then the rest of the fields. Each field 
starts with a special two character code then the field code and 
the data field. Each item terminatedby a special terminator «<»). 
The Prime Editor is used for checking and correction of the data 
through the terminal directly. Then the data entered is transferred 
to the ICL 1900 machine on magnetic tape and this is followd by a 
specific program which runs to convert each item data to three 
records. The first record represents the leader of the item which 
consists of the whole record length in words (ICL word = 4 charac-
ters), the item number and other information. 
The second record represents the directory which consists of, 
the field code, field length in characters and the position of the 
starting character of each item's field. 
The third record represents the data field which consists of, 
a two character field code, the data field and terminator for each 
field. The last two being variable length records. 
These three records represent the MINIeS format in the storage. 
M 19865201N 
«81 s 
«82 Pub 1 i sher 
«88 800805 
«100115111816 
«23 Z 
«24 *0 623 865 
31 
«28 *0 Great Britain Department 'of' Trade 
«31 Survey of fire appliances: instructions for the guidance of 
surveyors 
«32 3rd ed 
«37 H.M.S.O. 
«38 1980 
«» 
M 19865801N 
«81 s 
«82 Pub 1 i sher 
«88 80~8~5 
«10 ~117~1 ~227 
«23 Z 
«24 *0 614 5996 
«26 *~ Todd J E *1 Walker A M 
«28 *1 Great Britain Office 'of' Population Censuses 'and' Surveys 
Social Survey Division *1 University 'of' Birmingham Dental School 
«3~ Adult dental health 
«31 Vol 1 England and Wales, 1968-1978 
«33 by J E Todd and A M Walker 
«37 H.M.S.O. 
«38 198~ 
«» 
FIGURE 2.5 Data entered through a Prime terminal 
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The update process is applied to the master file which already 
exists in the 1900 machine after a validation process to the ent-
ered data. 
Finally the master file can be used to produce the catalogues. 
These processes are shown in Figures (2.6) and (2.7). The disad-
vantages of this system are it does not allow for direct access to 
any specific data and the time taken to process the data. 
2.3.3 MERLIN 
The MERLIN system started development in 1975 by the British 
Library whilst the British Library was running various computer 
based systems including the production of BNB, the distribution 
of MARC tapes and a catalogue service [Noerr, 1976: White, 1976: 
Robinson, 19BO]. Many computers from different manufacturers were 
used to run these systems in many departments. 
The aim of the MERLIN system was to cover all these services 
in a central database shown in Figure (2.8). 
MERLIN w~s designed to provide commands for adding new data 
to the database and manipulating the existing data. Also, it 
offers a very flexible service to a wide range of users by the 
execution of a given process in several different ways through 
one program. This means that such a program can be used by a set 
of parameters. 
Input 
Edit 
FIGURE 2.6 
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FIGURE 2.8 MERLIN database showing all services which can be offered 
[John Ross, 1976] 
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MERLIN was divided into more than one phase. The first phase 
aimed to comprise the new system for producing BNB, MARC, tapes 
and other services [Ross, 1976]. 
The design of MERLIN is a modular hierarchical database system 
[Robi nson, 1980]. 
The storage of each catalogue record in MERLIN format is not 
a string of characters as in MARC format. The data for each cata-
logue record is stored in many record types. Each record type is 
indexed by the computer and referred to by its address or location 
on the computer disk [Hopkinson, 1977]. 
Pointers are used in the records to indicate the association 
between them for each of the catalogue data. 
The advantages of this storage format are, it saves space in 
the storage media and makes the retrieval process of any record 
type faster. The disadvantages of the MERLIN system are, the 
variability of the fields and the N:M relationships between the 
data in the data model, which could cause an inconvenient and 
awkward representation [Tsichrizis, 1976: Robinson, 1980]. 
2.3.4 A Typical Publishing House Database 
A science publishers' company uses a card-based database 
to store data about the books it publishes and uses it in a regular 
process to produce "promotional literature, leaflets, etc" typically 
lists of books belonging to certain specialized categories as shown in 
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Figure (2.9). They prepare book 'blurbs' for each book which 
includes, author(s) name, book title, main category of the book, 
sub-category, description etc, before the arrival of the manuscript. 
However, finalized information on some of the aspects (for example, 
number of pages, publication date, price, etc) is established after 
an advance copy of the book is received from the binder. Blurbs for 
each book are kept on the cards. After the main 'blurb' is written, 
there are small additions and changes which come to light from time 
to time, and require the correction of the original blurb. 
The cards are updated by hand on a regular basis, by removing 
the old card and writing and inserting new ones with the updated 
data. These cards are ready for inputting at any time, to the com-
puter. 
Regular promotional pieces are produced of the following 
types: 
Book list 19XX 
This is published annually and lists in alphabetical order the 
author/editor all titles in print, together with the minimum details 
such as pages, publication date, ISBN, and price. 
New books 19XX 
The list for new books is produced annually which includes those 
published books within a certain period of time (usually one year) 
and those forthcoming books where a publication date is reasonably 
certainly known. 
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Catalogue sections 
These catalogues are generally produced, on a cyclic basis. 
Catalogue sections are centred around a particular subject, which 
includes books list, price list and title-author list. 
Sectional title lists 
It is a list in alphabetical order of the title around a 
specific subject, i.e. chemistry, gardening. 
Database size 
There are usually 1200 books in print at anyone time. The 
amount of data held about each book 'blurb' varies from book to 
book because some books are in series or some of the 'blurb' includes 
the contents or description or both as shown in Figure (2.10). 
The disadvantages of the system are as follows: 
a) Unless great care is taken with the input cards, the database 
could be easily corrupted, for example, by dropping some, or 
all, of the cards and replacing them in the wrong order. 
b) The processing time for producing lists will always be high, 
because of the need to sort the cards according to the required 
criteria, although there may have been very few additions to 
the database. 
c) There is no security in the system to protect the database 
against illegal access. 
39 
Sort I"-
" Database • by ~ Sorted hands cards 
'-
, 
Computer 
~ 
Printed 
1 ists 
~ 
FIGURE 2.9 System run chart 
Contained in Series H 
contained in 
Book M 
Contained in 
Supplement 
Volume A Contains 
Volume B 
Contains Contains 
Chapter S Chapter R 
FIGURE 2.10 Literature relationships 
40 
d) This system has been designed around a special purpose appli-
cation, which does not serve other applications readily. 
2.4 The Publishing House Requirements 
After analysing the database system which is used by the 
publishing house, it has been seen that there are many problems 
facing the company. These include the storage, security of the 
data and the retrieval of the data. To solve these problems the 
publishing house defined the following requirements: 
1. The data should be stored in a compact and safe manner. 
2. The data should be retrieved and accessed in an easy way. 
3. The system should be structured in a flexible manner so that 
any changes in the data held or any change in the requirements 
of the system, can be dealt with easily and without having to 
re-design or rewrite very large parts of the system. 
4. The management should be provided with reports concerning 
the legal and illegal entries to the system. 
5. The data should be accessed through terminals. 
In this thesis I have concentrated the work in such a way as to 
design a DBMS which could fu1fi11 the requirements of this publishing 
house. A proposed relational model is designed and tested. Full 
details are given in the remaining chapters. 
CHAPTER THREE 
THE DESIGN OF THE PROPOSED SYSTEM 
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3.1 Introduction 
A relatively recent development in database management systems 
has been the evolution of relational data models and much current 
researches are based on this model and its terminology. 
A relational model is preferred to a hierarchical or network, 
because of its simplicity and it is natural in the context of the 
data structures associated with a bibliographic database. 
The complexity of the hierarchical and network models has 
caused some problems to both models. 
The insertion and deletion operations become quite complex 
in the hierarchical database system because of the strict hierar-
chical ordering. Also, users have to be careful when performing 
a delete operation because this operation could lead to the loss 
of information, if null records are not permitted. On the other 
hand, the network database does not separate the structural aspects 
of the data model from the physical placement of tuples, thus enhan-
cing data independence. 
This means the applications programmer has to be aware about 
the data representation, and programming can become extremely 
complex. 
The relational approach has been chosen over the other because 
it offers various advantages and it will satisfy the user require-
ments. The many advantages of the relational model with respect 
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data is basically a tabular view and the retrieval languages 
which are based on relational calculus or algebra, forms power-
ful languages for the manipulation of the database. 
3.2 Objectives of the Proposed Relational Model 
The objectives of the proposed database has been determined 
from the publishing house requirements. It was decided that the 
proposed database should have the following characteristics: 
1. The database organisation is to achieve fast and flexible 
search capabilities. 
2. The database should be planned in such a way that changes can 
be made to it without having to modify the application pro-
grams. 
3. The user's view of data must be separated from the physical 
representation of data in storage. 
4. The data must be stored and used with minimum cost. 
5. Data in the database must be kept secure and private. 
6. To provide the following main types of book listings required: 
a) Annual book listing 
b) Listing of books by category 
c) List of all books by author. 
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7. The management should be able to deal with all aspects of the 
security and to control the database. 
8. The model must have the ability of answering all users que-
ries and spontaneous requests as well. 
9. New book items should be added easily to the database. 
10. The database should be organised to accept a steady growth. 
11. The model should be organised for the naive user requirements. 
12. The system must be protected against hardware failures and 
various types of accidents which occur occasionally. 
The storage of the data and the updating and insertion procedures 
must be such that the system can recover from these occurrences 
without harm to the data. 
3.3 User's View of Data 
The two-dimensional flat-file is regarded the simplest 
structure of the data representation for the users. 
According to the publishing house system as discussed in the 
previous chapter, a card-based database was used. The cards were 
selected and sorted by hand for a particular user requirement. 
The structure of the data which was used and as seen by the user 
is shown in Figures (3.1), (3.2) and (3.3). 
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From these figures, one can see the complex representation of 
some data structures and the absence of real associations between 
the data items. Figure (3.1) reflects the data structure which is 
used for producing book lists. This figure shows the repeating 
group problem which exists in this structure. 
Therefore, the normalization procedures should be applied to 
restructure the data in a normalized form taking into account the 
user requirements. As a result of the normalization rules which 
were discussed in Chapter 1, the new user's view of data represents 
the natural associations between the data and the user requirements. 
These user's views (subschemas) are the basis for the overall 
logical database description (schema) which will be discussed in the 
next section. The subschema represents a portion of the data which 
is oriented to the needs of one user. The database management soft-
ware assembles the data described in the subschema from the data 
described in the schema automatically, and gives it to the user. 
The new user's perception of the normalized data are shown in 
Figures (3.4), (3.5), and (3.6) respectively. 
3.4 The Global Logical Database (Schema) 
The logical database design is one of the database administra-
tor's responsibilities. He has to design a model of data which can 
serve the needs of its users in the best manner. 
/ / 
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Martin [1977] referred to canonical structuring as the best 
technique of the many different ways available in which a collec-
tion of data items can be associated to form a logical database. 
The application of its procedure to form a canonical schema will 
result in a minimal structure. The canonical schema as defined by 
Martin [1977] as "a model of data which represents the inherent 
structure of that data and hence is independent of individual 
applications of the data and also of the software or hardware 
mechanisms which are employed in representing and using the data". 
The constructed data model by the canonical procedure offers 
many advantages which are as follows: 
1. It increases the inherent stability of the database. 
2. It gives the best chance of surviving future changes. 
3. Its independence of the data representation (hierarchical, 
CODASYL, relational, or other structures). 
4. It minimizes the risk of having to rewrite application programs 
, 
as the da tabase chan ges. 
The canonical procedure has been applied to form the canonical 
schema as follows: 
1. The first user's view of data has been taken and drawn in the 
form of a bubble chart (a graph with point-to-point directed 
links between single data items) representing associations of 
the two types; one-to-one and one-to-many. The concatenated 
key is drawn as one bubble, and its component data items drawn 
51 
as separate bubbles. 
The hidden transitive dependencies were avoided and the repre-
sentation of the user's view was ensured in the third normal 
form. 
2. Further user's view is taken in account and drawn up in the 
same way as the first user's view. 
The two views were merged together and checked for any 
synonyms or homonyms in order to remove them if they appeared. 
3. The primary key in the resulting graph was distinguished from 
the attribute nodes. (A primary key node has one or more single-
arrow links leaving it). 
4. The inverse association for each association between keys was 
added to ensure that many-to-many links between keys exist or 
not exist. If they exist and could be used at any time in the 
future, the association should be replaced by the introduction 
of an extra concatenated key incorporating the key data items 
that are linked. 
5. The associations were examined to identify any which appear 
redundant in order to remove associations which from their 
meaning are genuinely redundant. 
6. The previous four steps were repeated until all user views were 
merged into the graph. 
7. The root keys were identified. (A root key is a primary key 
with no single arrow leaving it to another key). 
52 
8. The data items arranged into groups were redrawn (records, seg-
ments, tuples) wi th each having one primary key and its asso-
ciated attributes. 
9. Finally, the canonical schema was ready to convert into rela-
tional, CODASYL, or DL/l schema. 
The resulting schema is shown in Figure (3.7) and the conver-
ted relational schema is shown in Figure (3.8). 
3.5 Database Physical Structure 
Every relation in Figure (3.8) represents a simple flat file 
structure. Each relation was given a name and all tuples in it were 
given key(s) which uniquely identify them. This structure will 
minimize the maintenance costs. The physical structure of the data-
base is represented by storing the information concerned with rela-
tion (name of the relation, name of the attribute, and the form of 
the attribute representation) separately from the body of the rela-
tion which contains the data that makes up the information content 
of the relation. 
The important advantage of this separation storage is to provide 
more complete data independence. 
Some of the relations are stored in binary form, such storage 
will be valuable to the interactive query systems because it can 
easily handle the spontaneous queries. 
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CATEGORY (BLURB-NON, CATEG~CODE#) 
AUTHORTITLE (BLURB-NON, AUTHOR-NAME, BOOK-TITLE) 
CONFERENCE (BLURB-NON, CONFERENCE) 
EDITOR (BLURB-NON, EDITOR) 
PAGEYEAR (BLURB-NON, PART-VOLUMEN, NO-OF-PAGE, PUB-YEAR) 
SUBTITLE (BLURB-NO", PART-VOLUME", SUBTITLE) 
DESCRIPTION (BLURB-NON, PART-VOLUME", DESCRIPTION) 
CONTENT (BLURB-NO", PART-VOLUME", CONTENT) 
ISBN (ISBN", BLURB-NO", PART-VOLUME") 
QUOTATION (ISBN", PRICE) 
FIGURE (3.8) The converted relational schema for the 
resulting canonical schema 
55 
Also, it will save spaces for reasons that some books do not 
include such fields (conference, description, content). 
3.6 Limitation of Some Fields Size 
One of the problems encountered was that there were no guide-
lines on the size of items that were to be included in the 'blurb'. 
For instance, what were the average and maximum number of charac-
ters in any book title, or author(s) name etc. 
To overcome this several book lists by different publishers were 
examined and statistics collected on all these items that were of 
uncertain length. 
Eventually it was decided after sufficient information had been 
obtained to take a decision on the lengths of various fields con-
cerned. 
The fields were then fixed in order to make the operations on 
relations easy and fast. 
3.7 The Relational Operations 
A variety of operators are defined by the relational mathema-
tics with which these relations may be manipulated in order to 
achieve any desired requirements in a tabular form of the data. 
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Relational algebra is considered as a collection of high-level 
operations on relations. Its operation is one which takes one or 
more relations as its operand(s) and manipulates them to form a new 
relation. 
Date [1977] referred to a complete set of operators which are 
involved in the retrieval and storage operations. 
A set of algebraic operations (union, intersection, difference, 
and complement) are used in the database to manipulate the relations 
and special relational operations (selection, projection, and join) 
as.we11. The usage of these operations can be divided into two 
functions: 
1. Retrieval operations which involve the following operators: 
a) SELECT is an operator which manipulates a specific rela-
tion to extract those tuples within the relation for which 
a specified predicate is satisfied. The extracted tup1es 
will be written on a new relation which is of the same 
type as the original one. 
b) PROJECT is an operator which manipulates one relation to 
extract a vertical subset of a relation. A subset can be 
obtained by selecting specified attributes and eliminating 
others. Also, the project operator can provide us with a 
way to re-order the attributes of the new relation. 
c) JOIN is an operator which operates on two specified rela-
tions to construct a new relation. The join operator is 
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mostly based on equality of values in the common domain. 
It might be used for each of the other comparison operators 
U, <, >, <), if required. 
d) COMPLEMENT is' an operator which acts on two specific rela-
tions to construct a third relation which is regarded as 
the complement of one of the old relations only. 
For exampl e: 
Let ACS. The complement of A in S is the set of elements 
that belong to S but not to A. The complement of A in S 
denoted by A-. Thus we have A- = (X; X 4-A). 
2) Storage operations which involve the following operators: 
a) UNION is an operator which acts on two relations of the same 
type to produce a third relation of the same type. 
For exampl e: 
A U B (A UNION B), of two relations A and B means that the 
set of all tuples which belong to at least one of the two 
relations A, B. Thus: 
A U B {X; X;::..A OR XcB}. 
b) MINUS is an operator which operates on two specified 
relations (A,B) to construct a new one of the same type. 
For example: 
, A-B (A MINUS B) = {X; XEA and x.:oB} 
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3.8 Privacy and Security 
Data in the proposed relational model 1s planned to be secure 
and private in order to protect it from any unauthorized persons 
and to give the rights for the individuals and organizations to 
determine for themselves when, how and to what extent information 
about them is to be transmitted to others. 
Privacy can be achieved through a security mechanism. 
The designed database model included many different procedures 
of authentication for the users and these are as follows: 
a) The checking of the user number (code). 
b) The checking of the user password by typing the password on 
the terminal to compare it with the stored password of the 
same person. The typed password will not appear on the 
terminal for security purposes. 
c) The checking of a black mark which means that such users are 
not allowed to use the system after a specified number of ille-
gal attempts of entry. 
d) The checking of a time period each day when specified users 
are allowed to use the database. 
e) Every user is allowed to run only a specific type of job, so 
that the system will prevent any user from using unauthorized 
jobs. 
f) All the legal and illegal entries to the database are logged 
on a specific file for management information purposes. 
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3.9 System Integrity 
In reality, there is no absolute system integrity but the sys-
tem must be protected against hardware failures and various types of 
accidents which will occur occasionally. The data in the database 
must be ensured that it is accurate at all times. 
The proposed database system is designed to have the ability to 
recover from accidental corruption to the database either through 
human or system error. 
The database has the following integrity constraints: 
a) Each transaction passes through a validation procedure to 
ensure consistency and completeness. 
b) By copying the database periodically and keeping the copy in 
a safe place. 
c) Each relation is defined by a primary key and no two tuples 
in the same relation having the same values. 
d) The values which occur in a particular attribute must lie in 
a specified domain i.e./they must lie within certain ranges 
or they may conform to certain specified rules. 
e) The update of a specific field might be followed by certain 
rules, like the update of a book price which should not 
exceed a determined value. 
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~.10 The User Interface 
There are a variety of ways to organise the information flow 
between the computer and the user of the information. On real-
time systems the simplest form of information flow is that in which 
the person requiring information or entering data communicates 
directly with the computer in a two-way dialog~ 
~he user interface is designed as a directed dialogue inter-
face in order to achieve rapid familiarity and appeal through 
recognisable elements in the system mes~~~ 
This interface includes all the security procedures which were 
discussed in the previous section. 
Such interfaces enable the database system to be centred upon 
their various users who interact with the system through computer 
terminals.~It is the way that users can communicate with the data-
base and controls all the access to the system and logs both the 
successful and the unsuccessful attempts to use the database 
resource~ 
The results of this design is a consistent user interface which 
;s automatically derived from a set of files (user account file, 
and menu file), and containing flexible security features supported 
by system management reports drawn from the usage log. 
Each user is presented with a menu-selection which is deter-
I mined by the records held on the user accounts file and the menu 
file. 
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This is achieved in the following way: 
"1. The user is first identified by account number and password 
check. 
2. If the user is allowed to use the database the menu will be 
structured and displayed from the menu file with the contents 
and the structure of the interface belonging to that user. 
3. The user can select the required function from the displayed 
menu. The user interface will prevent the user from doing 
other functions which do not appear in the user menu. 
The user interface components are shown in Figure (3.9). 
The user interface mechanism is shown in Figure (3.10) . 
. 3.11 Da tabase Admi ni stra tor I s Di a 1 ogues (Security Offi cer Oi a 1 o~ues) 
In the enhanced database system dialogues are provided to the 
database administrator employing menu, question and answer, and the comm-
and techniques. This dialogue allows the administrator to establish 
all the security components before users may commence operations. 
This includes the creation of the initial records in the user account 
file and the menu file. The dialogue is designed to assist the 
administrator or the manager to create and maintain these files as 
required. 
Also, such dialogue provides an on-line interrogation on any of 
these files and a log file summary feature to assist in the file 
maintenance. The securityofficerdialngue enables the management to 
control the overall database by centralizing and monitoring the 
database activities. 
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The manager of the administrator can use the dialogue 
through the user interface because there is no specific terminal 
available for them. 
The administrator's dialogues structures are shown in 
Figure (3.11). 
The dialogue is designed to be used easily by both the naive 
user and the computer specialists. 
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CHAPTER FOUR 
IMPLEMENTATION 
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4.1 Introduction 
Before considering the actual implementation, a brief intro-
duction is given to discuss the choice of the computer system which" 
is preferable for the project requirements. However, the database 
required an interactive computer service for its implementation. 
Also, it was agreed that CaBal 74 is the best language for the system 
implementation since it is always used to implement commercial 
applications. 
There are many interactive computer systems available in the 
Computer Department and the Computer Centre at Loughborough Univer-
sity. These are: 
The Department of Computer Studies PDP 11/40 is the Computer 
system which is run under the UNIX operating system. It is univer-
sally regarded as a powerful computer system,however the CaBal 
language is not available on the UNIX. 
The ICl 1904 is the computer system which is run under GEORG2l 
operating system. Modular 1 Terminal system is one of the computer 
system services which is responsible for all the interactive side 
of the work and all terminals are controlled by it. [Prentice, 1979Al. 
The system provides the ability to manipulate files on the 1900 and 
submit these as batch jobs from terminals at various sites on the 
campus. The COBOl 74 language is available on the computer opera-
ting system. 
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Another computer system in service is the PRIME 400. The 
COBOL language is also available on this. 
The PRIME 400 computer system was chosen to implement the 
proposed database because not only is it easy to learn and use, 
but it will satisfy the designed database requirements. 
The next section of this chapter will be an introduction to 
the PRIME system. 
4.2 The PRIME 400 Series 
4.2.1 System Structure 
The PRIME 400 consists of two 768 byte Prime processors, 320 
megabytes of disc storage, a card reader, line printer, paper tape 
reader/punch and a magnetic tape deck compatible with the ICL 19045 
which is used to transfer files to and from the ICL 19045 filing 
system under operator control [Prentice, 1979B]. As it is an inter-
active system, it is accessed by terminals spread about the campus 
and connected to it by telephone/telegraph lines via a Gandalf 
exchange. 
The tape equipment allows input and output for interchange with 
other computers. 
Ultimately the card reader will allow the running of simple 
non-interactive jobs (e.g. compilations of interactive file trans-
fer) from the card decks. The system has a considerable variety of 
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terminals attached to it. These are divided into three main classes 
as follows: 
1. The 10 character per -seconds terminals (e.g. teletypes) which 
operate in half duplex mode (i.e. the terminal prints what ;s 
typed and sends it to the computer). 
2. The 30 character per second terminals (e.g. VDUs) which operate 
in full duplex mode (i.e. the terminal sends the typed charac-
ter to the computer which then generally returns it back to 
the terminal). 
3. The 30 character per second terminals (e.g. Trend 800) which 
operate in a similar way as in (2). 
The terminals are not connected directly to the computer but via a 
switching system called PACX (Private Automatic Computer Exchange). 
4.2.2 The Editor 
The PRIME system has several useful and powerful utilities. 
The 'text editor' is one of them which enables ease of change when 
developing files and is very simple to use. It is a line-oriented 
system. 
EDITOR is a system designed to assist the user to create and 
edit text files on the computer [Gerrard, 1978]. There are many 
commands available in the EDITOR. Each command is followed by one 
space and a specified parameter. 
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Normally, the data and the programs are entered, checked and 
corrected by using the EDITOR (EO). 
Editor has a special file area called the work file which is 
reserved for its own use. EDITOR puts all input into this work 
file and does all its own editing (searching, examining, changing) 
on the contents of this work file. 
The EDITOR has two modes: Input mode and Edit mode. Any user 
can switch from one mode to the other quite easily. In Input mode, 
the EDITOR treats whatever the user types as text which is put 
directly into the user work area, line by line. In Edit mode, the 
Editor treats the user input as commands, and executes each using 
the contents of the work file. 
Finally, it was concluded that these EDITOR's facilities pro-
vided a beneficial assistance to the database implementation process. 
4.2.3 The Multiple Index Data Access System (MIDAS) 
MIDAS, provides the users with a series of program and sub-
routines for the creation and maintenance of keyed/index and/or 
keyed-index direct access files. 
Sometimes, the Index Sequential Access (ISAM) files are referred 
to as Keyed-Index files. 
The usages of MIDAS are as follows: 
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1. To create/modify the template (file description) which means 
that the user defines the data file, indices, etc. by loading 
the CREATK utility. 
2. To build the data file which exists in a text or binary file 
which can be converted to a MIDAS file by loading KBUIlD 
utility. 
3. To maintain a file which means that data can be added, deleted, 
changed or viewed. 
4. To reconstruct the files which means that MIDAS can perform 
the house-keeping responsibility. The files can be reconstruc-
ted after significant maintenance (REMAKE), deleted in part or 
full (KIDDEl) or rebuilt crashes (REPAIR). 
4.2.4 The PRIME COBOl 
The Prime COBOl is based upon the American standard (ANSI) 
X3.23-1974.COBOl is a conventional compilation system. The compiler 
processes source programs from disc file and produces files of 
loadable binary code. This is loaded together with subroutine libra-
ries by the loader to produce a binary program file which is finally 
loaded and run. The compilation and loading process is not inter-
active and so is run by a simple batch system. Prime's COBOl com-
piler operates on COBOl source code to generate object code. It is 
also possible to generate a program listing only. Since syntax 
checking can be achieved in a shorter period of time, this feature 
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can produce a quick and useful reference to the source program. 
When the program is compiled and loaded it may be run, inputting 
data and obtaining results interactively at the terminal. 
4.3 Program Development and Implementation 
The program development and implementation includes the 
following: 
1. The user interface. 
2. The database administrator's dialogues. 
a) User account file maintenance dialogue. 
b) Menu file maintenance dialogue. 
3. Security reports. 
a) User account report. 
b) Interface report. 
4. The relational operators. 
a) Retrieval operators. 
b) Storage operators. 
The programs are coded in COBOl and entered (source code) via the 
terminals by using the PRIME EDITOR in the input mode. Also, the 
EDITOR is used in the edit mode to change or correct any incorrect 
code. After each end of a compilation process, the source program 
is corrected if necessary using the EDITOR in the edit mode and 
the cycle repeated. 
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The top-down test approach is used to validify the database 
performance. This approach is regarded as a strategy of testing 
the high-level modules of a system before low-level modules have 
been coded and possibly before they have been designed [Yourdon, 1979]. 
The implementation of this approach includes an important advantage 
which resolves any problems encountered by the designer in the early 
stages. 
4.3.1 Implementation of the User Interface 
The user interface consists of several modules or sUb-systems. 
It has two main functions. One function is to supervise the accesses 
to the database. The second function is to enable users, after they 
successfully identify themselves, to access the database system. 
The first test made on the interface was to check the authentication 
process. 
When the user wishes to access the database, the security con-
trol asks the user to type in the user code, and after the user 
code has been entered, the security controls will check the user 
code against the user code which is recorded on the user account 
file. The security control will ask the user once again to· type 
the correct user code if it was incorrect or it will ask for the 
password for correct user code. The system will allow one further 
attempt for the incorrect password. The system checks further veri-
fication of user authority. Each valid or invalid attempt is recor-
ded in a log file. 
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After the user has completed the authentication sequence and 
is permitted to use the system, he is shown a personalized menu 
from the menu file according to the job codes that are recorded on 
the user account record. The user can choose the required function. 
When this function is completed he is given the choice of making 
further functions from the same menu. 
The second test was made by an inexperienced user to see the 
extent of acceptance of the user to the interface performance. 
The interface was tested for different paths to ensure that it 
behaved correctly and avoided the breakdown of the system. 
4.3.2 Implementation of the Database Administrator's 
la ogues 
Three modules are used by the DBA to maintain the security files. 
Each module represents a dialogue which performs a certain routine. 
This routine is also divided into sub-routines. 
These dialogues can be called and used from the displayed menu 
on the screen to the security officer or to the DBA only. 
The first dialogue is used for the menu file maintenance, the 
second for the user's account file maintenance and the third dialogue 
is used for the relations description file maintenance. Each dialogue 
has been tested which proved the ease of usage of these dialogues to 
maintain the files even by naive users. 
The use of the question-answer technique which is employed in 
these dialogues assists the users to manipulate the files with a 
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simple directed manner. The dialogues were tested by using meaning-
ful artificial data obtained from a model problem .. 
4.3.3 Implementation of the Security Reports 
The security reports can be obtained from two programs. The 
first is the interface report program which produces the interface 
report. The second is the user account report program. These pro-
grams can be selected and used from the displayed menu by the 
security officer. 
These programs were implemented and the reports were obtained. 
It was concluded that both reports were very important to the 
securityo1flcerbecause it assists him to control the database 
access and to inform him about any legal or illegal entry to the 
system. Also, it could help him to set up new authentication proce-
dures and conditions for the users. On the other hand, these reports 
include vital information which has been used for the maintenance of 
security files. 
4.3.4 Implementation of the Relational Operators 
Two groups of relational operators were implemented in this 
project which demonstrated the relational foundation theory and the 
powerful retrieval capability of the relational model. 
The first implemented group were the retrieval operators. The 
second group were the storage operators. 
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The implementation of these operators provided the ability to 
manipulate and to extract any type of data that is required by the 
users. 
The Retrieval Operators 
SELECT is an operator which is implemented to construct tuples 
satisfying a specific condition. This operator needs five para-
meters. The first parameter is the input relation name and the 
fifth and last parameters is the output relation name. The remai-
ning parameters represent a specified condition to extract the satis-
fied tuples from the input relation. This condition includes one 
type of comparison between a subset of a relation and a constant. 
The second parameter represents a subset name and the third is one 
of the comparison operators =, I, >, <,~. The fourth parameter 
may represent a constant number or name. 
The output relation will contain all tuples which satisfy the 
specified condition. The process logic of the SELECT operator is 
shown in Figure 4.1. 
PROJECT is an operator which is implemented to enable a user 
to select which columns he requires from a relation, and to specify 
in what order he wants them. This operator needs three parameters. 
The first parameter is the input relation name and the third is 
the output relation name. The second parameter includes a list of 
one or more attribute names. The process logic of the PROJECT 
operator is shown in Figure 4.2. 
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JOIN is also an operator which is implemented to enable a 
user to join two relations which share a common data-item type • 
. This operator is actually an equi-join, that is, a join based on 
the equality of values in the common domain. This operator needs 
four parameters. The first and second parameters are the two input 
relation names. The third one is the shared attribute name and the 
fourth parameter is the output relation name. The process logic of 
the JOIN operator is shown in Figure 4.3. 
COMPLEMENT is an operator which is implemented to complement 
specific relations in order to obtain the required data. This opera-
tor requires four parameters. The first parameter is the name of 
the relation to be completed and the second one is the name of the 
complement relation. The third parameter is the name(s) of the 
shared data-item type and the remaining parameter is the output 
relation name. Figure 4.4 represents the process logic of the 
COMP operator. 
The Storage Operators 
UNION is an operator which is implemented in order to add new 
tuples to a specific relation. This operator needs two parameters, 
which represent the input relation names. Figure 4.5 shows the pro-
cess logic of the UNION operator. 
MINUS is an operator which is implemented to enable users to 
delete a specific tuple(s) from a relation. This operator needs 
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the same parameters as used with the UNION operator. Figure 4.6 
shows the process logic of the MINUS operator. 
4.3.5 Direct Use of the Operators 
The relational operators used were tested directly in a speci-
fic sequence according to the user requirements. The lists required 
by the publishing house were obtained as a result of these retrie-
val operations. 
The update operation is achieved by a suitable sequence of 
MINUS and UNION operations. 
The direct use of the operators proved clearly the ability 
of the relational module to retrieve and answer any type of enquiry 
but the user of these operations must know exactly how the data is 
structured in the database. 
Thus, the personalized menu method allows the user to select 
the facility he requires without needing to specify or to know 
how the data is organized. 
4.3.6 Programming Technigue 
The programming technique used for a large part of the data-
base programs was the top-down design and each program was coded 
to some extent as a structured program. Structure is an approach to 
programming in which is concerned with clarity as well as effective-
ness [Gane, 1979; Ashley, 1980; Lyons, 1980]. A structured approach 
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makes a complex subject easier to learn and helps the user to 
develop good coding habits automatically. This technique involves 
the coding of levels of blocks of instructions to do basic func-
tions and these blocks are performed once a certain function is 
called. This means the elimination of the GO TO statement as 
much as possible and on using the PERFORM statement. The GO TO 
effect is to transfer control to the named paragraph and to leave 
it there. Unlike the PERFORM, GO TO does not return. Also, it 
does not even keep track of where in the body of the program it 
came from. Thus, when the ,GO TO instruction is used extensively 
in programs, it becomes very difficult for the reader to understand 
what the program is doing, much less how it carries out its task. 
Thus, by eliminating the GO TO statements that jump backwards 
and forwards in the program listing, it will result with codes that 
can be read and understood by a person who is not a programmer at 
all. 
In fact, if we begin reading code at the top of the page, and 
continue in a straight-line fashion then by the time we reach the 
bottom of the page we have completed a specific process. 
Structured codi ng makes the testing and debuggi ng part of 
programming much more manageable. 
In addition, when a program is developed from the top down 
and is coded as a structured program, there is a greater confidence 
in the reliability of the program. This confidence is based on 
experience. Installations developing programs using this technique 
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have found that these programs have fewer errors at the end of 
a year's use than in comparable programs in which these methods 
were not used. 
Finally, the process logic of each relational operator has 
been written out in English sentences, using capitalization and 
indentation conventions. Programming in this fashion is known as 
structured English (see Figures 4.1,4.2, ... 4.6). 
4.3.7 User Subroutines 
There are several subroutines which have been written and 
tested as a part of the database model to constrain the model per-
formance. 
1. PRINT: 
This subroutine has two functions, the first is to provide a 
listing of a given relation, including the relation description 
components and the data of each component. The second function is 
responsible for producing the required book lists in the correct 
format. 
e.g. PRINT <relation name> 
or PRINT <relation name> «the required list» 
2. SORT: 
Many SORT subroutines have been written and tested to help 
the user to order the data as required. These subroutines are inclu-
ded in the database operations and the sort can be achieved automa-
tically. 
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SELECT OPERATOR 
DO PARAMETERS-VALIDATION 
DO TUPLES-SElECTION 
DO END-ROUTINE 
PARAMETERS-VALIDATION 
IF parameters are correct 
store the constant (included in parameter 4) in AREA-A 
ELSE (not correct) 
SO display 'ERROR' message 
DO END-ROUTI NE 
TUPlES-SElECTION 
REPEAT TAKE-A-TUPlE until all tuples have been tested 
TAKE-A-TUPLE 
take a tuple from input relation 
Store the data-item value (indicated by parameter 2) in AREA-B 
DO DATA-COMPARISON 
DO TUPLE-STORAGE 
DATA-COMPARISON 
IF parameter-3 = "E" 
THEN DO EQUAL-ROUTINE 
ELSE IF parameters-3 = "l" 
THEN DO lESS-ROUTINE 
ELSE IF parameter-3 = "G" 
THEN DO GREATER-ROUTINE 
ELSE IF parameter-3 = "LE" 
THEN DO lESS-EQUAL-ROUTINE 
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ELSE (GE) 
SO DO GREATER-EQUAL-ROUTINE 
EQUAL-ROUTINE 
IF AREA-B E AREA-A 
Set fl ag to one 
ELSE 
Set flag to zero 
lESS-ROUTINE 
IF AREA-B l AREA-A 
Set flag to one 
ELSE 
Set fl ag to ZERO 
GREATER-ROUTINE 
IF AREA-B G AREA-A 
Set fl ag to one 
ELSE 
Set flag to ZERO 
lESS-EQUAL-ROUTINE 
IF AREA-B lE AREA-A 
Set fl ag to one 
ELSE 
Set flag to zero 
GREATER-EQUAL-ROUTINE 
IF AREA-B GE AREA-A 
Set flag to one 
ELSE 
Set fl ag to zero 
TUPLE-STORAGE 
IF flag = 1 
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Store the new tuple in the output relation 
Set flag to zero 
END-ROUTINE 
Terminate Program 
FIGURE (4.1) Structured English of the Process Logic of the SELECT 
Operator 
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PROJECT OPERATOR 
DO PARAMETERS-VALIDATION 
DO PROJECTION-PROCESS 
DO END-PROCESS 
PARAMETERS-VALIDATION 
IF parameters are correct 
set count to zero 
ELSE (not correct) 
SO display "ERROR" message 
DO END-PROCESS 
PROJECTION-PROCESS 
REPEAT GET-A-TUPLE UNTIL all tuples have been processed 
GET-A-TUPLE 
Get a tuple from input relation 
REPEAT DATA-ITEM-PROJECTION UNTIL all items-list have been 
stored from the input tuple to the new tuple 
Set count to one 
Store the new tuple in the output relation 
DATA-ITEM-PROJECTION 
Transfer one item's tuple [items-list (count)] to the new 
tuple 
Add 1 to count 
END-PROCESS 
Terminate Program 
FIGURE (4.2) Structured English of the Process Logic of the 
PROJECT Operator 
JOIN OPERATOR 
DO PARAMETERS-VALIDATION 
DO JOIN-PROCESS 
DO END-PROCESS 
PARAMETERS-VALIDATION 
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IF parameters are correct 
Set new tuple area to space 
ELSE (not correct) 
SO display "ERROR" message 
DO END-PROCESS 
JOIN-PROCESS 
REPEAT GET-A-TUPLE-FROM-FIRST-RELATION UNTIL all tuples 
have been tested 
GET-A-TUPLE-FROM-FIRST-RELATION 
Get a tuple from the first input relation 
REPEAT-GET-A-TUPLE-FROM-SECOND-RELATION UNTIL all tuples 
have been compared with the first relation tuple 
Initialize the second relation 
GET-A-TUPLE-FROM-SECOND-RELATION 
Get a tuple from the second input relation 
IF both tuples have equal values in the common shared data items 
pair the two tuples in the new tuple 
Store the new tuple in the output relation 
ELSE (not equal) 
So set new tuple to space 
END-PROCESS 
Terminate program 
FIGURE (4.3) Structured English of the Process Logic of the JOIN 
Operator 
COMPLEMENT OPERATOR 
DO PARAMETERS-VALIDATION 
DO COMPLEMENT-PROCESS 
DO END-PROCESS 
PARAMETERS-VALIDATION 
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IF parameters are correct 
DO GET-TWO-TUPLES-FROM-INPUT-RELATIONS 
ELSE (not correct) 
SO display "ERROR" message 
DO END-PROCESS 
GET-TWO-TUPLES-FROM-INPUT-RELATIONS 
Get a tuple from the first input relation (Rl) 
Get a tuple from the second input relation (R2) 
COMPLEMENT-PROCESS 
REPEAT KEYS-COMPARISON UNTIL both inputs keys equal to high-
value 
KEYS-COMPARISON 
I F key 1 E key 2 
DO STORE-Rl-TUPLE 
ELSE IF key 1 G key 2 
DO CREATE-A-TUPLE-FROM-R2 
ELSE (key 1 L key 2) 
DO STORE-Rl-TUPLE 
STORE-Rl-TUPLE 
Store Rl tuple in the output relation 
Get next Rl tuple 
DO Rl-END-CHECK 
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Rl-END-CHECK 
IF end of Rl 
Set key 1 to high-value 
CREATE-A-TUPLE-FROM-R2 
Store key(s) 2 in WORK-AREA (identical to Rl tuple) 
Store WORK-AREA in the output relation 
Get next R2 tuple 
DO R2-END-CHECK 
R2-END-CHECK 
IF end of R2 
Set keys to high-value 
END-PROCESS 
Terminate program 
FIGURE (4.4) Structured English of the Process Logic of the COMP 
Operator 
UNION OPERATOR 
DO PARAMETERS-VALIDATION 
DO UNION-PROCESS 
DO END-PROCESS 
PARAMETERS-VALIDATION 
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IF parameters are correct 
DO-GET-A-TUPLE-FROM-THE-FIRST-RELATION 
ELSE (not correct) 
SO display "ERROR" message 
DO END-PROCESS 
GET-A-TUPLE-FROM-THE-FIRST-RELATION 
Get a tuple from the first input relation (Rl) 
UNION-PROCESS 
REPEAT KEYS-COMPARISON UNTIL first relation key equal to high-
value 
KEYS-COMPARISON 
IF key 1 E key 2 
DO ERROR-ROUTINE 
ELSE 
DO-STORE-Rl-TUPLE 
ERROR-ROUTINE 
Display "EXIST" message 
DO GET-NEXT-Rl-TUPLE 
GET-NEXT-Rl-TUPLE 
Get next Rl tuple 
DO Rl-END-CHECK 
Rl-END-CHECK 
IF end of Rl 
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Set key 1 to high-value 
STORE -Rl-TU PLE 
Store Rl t,uple in the main relation 
DO GET-NEXT-Rl-TUPLE 
END-PROCESS 
Terminate Program 
FIGURE (4.5) Structured English of the Process Logic of the UNION 
Operator 
MINUS OPERATOR 
DO PARAMETERS-VALIDATION 
DO MINUS-PROCESS 
DO END-PROCESS 
PARAMETERS-VALIDATION 
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IF parameters are correct 
DO-GET-A-TUPLE-FROM-THE-FIRST-RELATION 
ELSE (not correct) 
SO display "ERROR" message 
DO END-PROCESS 
GET-A-TUPLE-FROM-THE-FIRST-RELATION 
Get a tuple from the first input relation (Rl) 
MI NUS-PROCESS 
REPEAT KEYS-COMPARISON UNTIL first relation key equal to high-
value 
KEYS-COMPARISON 
IF key 1 E key 2 
DO GET-NEXT-Rl-TUPLE 
ELSE 
DO ERROR-ROUTINE 
GET-NEXT-Rl-TUPLE 
DO GET-NEXT-Rl-TUPLE 
91 
GET-NEXT-R1-TUPLE 
Get next Rl tuple 
DO Rl-END-CHECK 
R1-END-CHECK 
IF Rl end 
set key 1 to high value 
ERROR-ROUTINE 
Display "NOT EXIST" message 
DO GET-NEXT-Rl-TUPLE 
END-PROCESS 
Terminate Program 
FIGURE (4.6) Structured English of the Process Logic of the 
MI NUS Opera tor 
CHAPTER FIVE 
RESULTS AND CONCLUSIONS 
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Introduction 
This chapter will present sample results which have been 
obtained by running the model database. 
The amount of data contained in the model system was kept 
as small as possible within the constraints that it should be 
possible to demonstrate all the essential features of the database 
performance. 
The model system consists of 10 relations as shown in Figure 
3.~. Three work files (WF1, WF2, WF3) were used to handle the 
required data during the operations. 
Also, the system's database contains the menu file, the user's 
account file, the system log file, the relations description file 
and the listing operations detail file. 
The model data which has been chosen for the database system 
is shown in Appendix (A). 
The listing of the programs are given in Appendix (B). As 
an· aid to readability most of the programs are commented upon. 
5.1 Examples Showing the Use of the User Interface 
At the log-in process time, many system activities occur. 
The full listing of the system activities at the log-in time are 
given as follows: 
1. A request of the user account number (user code) is made 
and the following operations are done automatically: 
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a) checking the user code 
b) checking the lock field (block mark field). 
2. A request of the password is made and the following operations 
are done automatically. 
a) checking the password 
b) checking of the time limit. 
3. A display of the last log-in date and the time is given. 
At any stage of the checking, the system will display an appropriate 
message (for every erroneous action)}stating the wrong action that 
has occurred. Figures 5.1 to 5.4 show examples of each of these 
erroneous attempts. 
After the completion of the log-in process, the system will 
present the user with a personalized menu. This menu differs from 
one user to another and this· depends entirely on the jobs allowed 
to each user which are recorded on the user's account file. Each 
displayed menu has different menu items for security purposes since 
the user is not allowed to see the menu items which are of no concern. 
Figures 5.5 and 5.7 show two different menus. 
The user must select and input one of the choices in the dis-
played menu. Then the system will reject the wrong choice with a 
message displayed to the user. This is shown in Figure 5.8. 
After the completion of each choice. the system will ask for 
another choice from the user. 
The system will request a new password when the user wishes to 
leave the system and to change the previous password. Finally. the 
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system will display a message indicating the end of the functions. 
Figure 5.9 illustrates these final activities. 
Each legal and illegal action will be recorded on the log-file 
indicating the event type, time, date and the user code. This is 
shown in the log-file list in Figure 5.6. 
The updating of the user's account record occurs at the same 
time and is detailed as follows: 
a) Updating the last log-in date and time. 
b) Updating the lock field if an erroneous action occurs. 
c) Updating the number of the log-in field. 
d) Updating the password if changed. 
Figure 5.4 shows the user's account report which reflects the user's 
account file status. 
5.2 Examp1 es Showing t he Use of the Menu 
5.2.1 Output from the database administrator's dialogues 
These dialogues can create and maintain the user's account 
file, the menu file and the relations description file. List 5.1 
shows the menu displayed to the database administrator (security 
officer) once he has completed the authentication procedure. It 
illustrates the choices which are available to him which include 
the dialogues. The menu file maintenance dialogue assists the data-
base administrator (OBA) to set up the menu elements and update the 
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records created during the creation phase. The List 5.1 illustrates 
the maintenance process which includes insertion, amendment, and 
deletion of a record from the menu file. 
The relations file maintenance dialogue assists the DBA to 
create and maintain the relations description file records. List 
5.2 illustrates the maintenance process of this file. 
Finally List 5.3 illustrates the maintenance process of the 
user's account file by the user's account file maintenance dialogue. 
This dialogue can assist the DBA to lock the system against 
any authorized user by setting the lock field to 2 or to re-open 
the system by re-setting the lock field to zero. 
Also, the DBA'can set up the elements of the jobs allowed for 
each user. Lists 5.4 and 5.5 show the user's account report which 
reflects the user's account file status before and after maintenance. 
5.2.2 Listings of the security reports 
The model database produces two formats of reports in order to 
assist the DBA or the security officer in the protection of the data-
base against accidental or intentional disclosure to unauthorized 
persons, or unauthorized modifications or destruction. The List 5.6 
illustrates the method of the selection and the production of these 
reports from the displayed menu to the DBA. 
Since there is no direct use of the printer in the PRIME system, 
a file will be created with the same information. This file can then 
be spooled by the DBA on a printer. List 5.5 illustrates the USER 
ACCOUNT REPORT which reflects the status of each user record in the 
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user's account file. List 5.7 illustrates the INTERFACE REPORT 
which includes all the legal and illegal entries to the system. 
Each entry is commented on to indicate the type of each action. 
5.2.3 Operational aspects of the database maintenance 
The maintenance of the database includes updating tuples, 
deleting tuples and adding new tuples to the relation which can 
be completed by using the available operators. The operator UNION 
can be used to add new tuples to any relation and the operator MINUS 
can be used to delete any tuples from a relation. 
The PRIME Editor utility was used to create a work file which 
included the new tuples which are required for operations such as 
add, union with the main relation. An error message was displayed 
for the existing tuples in the main relation. List 5.8 shows the 
complete UNION operation. The main relation was printed out before 
and after the UNION operation by using the RELATION LIST from the 
displayed menu. 
The update operation can be achieved by a sequence of MINUS 
and UNION operations. Also, the PRIME EDITOR was used to change 
and correct the data. List 5.9 illustrates the update process in 
which the MINUS operation is included. The SELECT operator was 
used to extract the required tuple. 
5.2.4 The production of the main lists 
The user can enquire and produce the required list through 
the displayed menu. The three main types of book listing enquiries 
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require extra information which should be supplied by the user to 
select the particular books category. In the price list enquiry 
the user should supply the system with an exchange rate because 
it varies from time to time. 
Unfortunately, there is no '£' sign in the PRIME system but 
the 'P' letter is used to indicate the '£' sign in the price list. 
In List 5.10, there is an illustration of the books list production 
according to the author(s) and category. List 5.11 shows the books 
list produced by the system. In List 5.12 the Price list production 
is shown according to the author(s) and the category. List 5.13 
shows the price list produced for the same category chosen by the 
user. List 5.14 illustrates the title list production for the 
same category chosen for the previous lists and finally List 5.15 
presents the title list produced by the system. The production of 
these lists was carried out by the relational operators and by the 
special subroutines which are stored in a special file called the 
listing operations detail file. 
5.2.5 Examples showing the direct use of the relational 
operators 
The direct use of the relational operator gives the user the 
ability to manipulate the database and to extract the required data. 
However, the user of these kind of sophisticated functions must know 
exactly how the database is organized. 
The user should type in the required operators in detail. 
Example: 
98 
JOIN AUTHORTITLE AND WF1 OVER # BLURB-NO WF2 
The final operation to be inputted must be the "END OF OPERATIONS" 
which informs the system to commence processing. 
Any error detected by the system on these operations will be 
rejected with an appropriate message, stating the wrong part of 
the operation. Then the system will stop operations on the remai-
ning operators. But the user can resume the operation after correc-
ting the error and entering the corrected operator with the remaining 
operators. These activities are shown in Figure 5.16. If the opera-
tors require extra information (exchange rate, category, etc) then 
this will be requested from the user during the operation of each 
operator. 
List 5.17 shows an example of these operations required to 
produce the price list of the new published books after 1979. 
List 5.18 presents the price list produced by these operations. 
If there is no "ERROR" message displayed to the user during the 
"Direct Use of the Relational Operators" and the message "no output 
record" displayed, this means that there is no information satisfying 
the user requirements. This is shown in List 5.19. 
Finally, List 5.20 illustrates the selection of the quotation's 
tup1es which satisfied the condition: "Book price greater than $5". 
The selected data were written on WF1 (temporarily work file one) and 
shown in the same list. Each selected tup1e consists of two parts. 
The first part represents the ISBN (10 digit). The second part 
represents the book price (5 digit; 3 digit for the integer number 
and the other two digits for the fraction). 
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5EG #INTERFACE4384 
************************************************************ * THE FUNCTION OF THI5 INTERFACE 15 TO CONTROL ALL * 
* THE PROCESSING OF THE PROf·fOTIONAL PUBLISHING 5~'5TEN. * 
***********************************************************.1' ENTER USER CODE:HYU678 
ENTER USER CODE:KI864 
*SORR'r' YOU ARE NOT AUTHORIZED TO U5E THI5 5~'STEt1* 
END OF THE FUNCTION5 
FIGURE 5.1 Entry of an unauthorized user 
5EG #INTERFACE4384 
************************************************************ * THE FUNCTION OF THI5 INTERFACE IS TO CONTJ;:OL ALL '* 
* THE PROCES5ING OF THE PRONOTIONAL PUBLISHING 5~'5TEt1. 'I' 
**,***********************,,,."'******************* . ,..***********:,,'* ENTER U5ER CODE:Ft1Aiii 
*50RRY THE 5Y5TEt1 15 LOCKED* 
END OF THE FUNCTIONS 
OK, 
FIGURE 5.2 The system is locked for this user 
5EG #INTERFACE4384 
***********************************************~:************ 
* THE FUNCTION OF THIS WTERFACE 15 TO CONTROL ALL * 
*. THE PROCESSING OF THE PRONOTIONAL PUBLISHING 5Y5TEI{ * 
*****.w*****************************",************************ ENTER USER CODE: AH5259 
ENTER PA55UORD: 
*50RR~' 'r'OU CAN NOT USE THE SYSTEt1 AT THIS TINE* 
'r'OUR TINE OF '·fORK BET/oJEEN 09 AND .1.8 
END OF THE FUNCTIOliS 
FIGURE 5.3 The user is not allowed to work at this time 
SEG #INTERFACE4384 IUU 
*"'******************************************,***************~, 
* THE FUNCTION OF THIS INT£F:FACE IS TO CONTROL ALL * 
* THE PROCESSING OF THE PROnOTIONAL PUBLISHING S~'STEN.' * 
******************************.1'.1'.1'**.1'******.1'****.1'************ 
ENTER USER CODE: D.T£201. 
ENTER PASSWORD: 
INCORRECT PASSWORD 
£NTER PASSIJORD: 
INCORRECT PASSWORD 
*SORR"I THE S~'STEM IS LOCKED* 
END OF THE FUNCTIONS 
OK. 
FIGURE 5.4 Entry of incorrect password 
SEG #INTERFACE4384 
,j(*.V<*************.1'********.1'********************************** 
* THE FUNCTION OF THIS INTERFACE IS TO CONTF.:OL ALL * 
* THE PROCESSING OF THE PRONOTIONRL PUBLISHING S~'STEN. '" 
****************************"'******************************* 
EIITER USER CODE: ,T{>/D243 . 
ENTER USER CODE: ,Tf1R243 
ENTER PASSWORD:" 
:1. 7 /86/:1.9S:1. 
:1.:1. ::1.2: :1.1 
"lOUR LAST RCCESS DATE 
"lOUR LAST ACCESS T I 1'1£ 
***********************************************************.1' 
* * 
* 
* 
* 
* 
* 
* 
* 
COl1PUTER STUDIES DEPRRTt-1ENT 
PF.:DNOTIDNAL LITERATURE PUBLISHING S~'ST£n 
HENU 
* 8:1.-NENU FILE NAINTENANCE DIALOGUE. 
* t12-RELATIONS FILE NAINTENANCE DIALOGUE. 
* tU-USERS ACCOUNT FILE I'1AINTENANCE DIALOGUE. 
* 84-USERS FILE STATUS REPORT. 
* OS-INTERFACE REPORT(LEGAL AND ILL£GAL ENTRIES). 
* 06-DATABASE NAINTENANCE. 
* 07-BOOKS LIST ACCORDING TO AUTHOR AND CATEGOF.:~'. 
* OS-PRICE LIST ACCORDING TO AUTHOF.: AND [:ATEGOF.'~'. 
* t19-TITLE LIST ACCORDING TO AUTHOF.' RND CRTEGOR~'. 
* :1.[1-DIRECT USE OF THE RELRTIONAL OPERRTOF.'5, 
* :1.:1.-RELATIofl LIST<FIELfJS :NANf.. LENGTH .. AND C'ATA). 
:I: 
'" 
* 
'" 
* 
'" 
* 
* 
* 
* 
* 
".. 
* 
* 
'" .¥:
:f: 
".. 
******************.1'**.1'*******.1'*.1'********.1'.1'******.1'*********** 
ENTER CHOICE: 04 
FIGURE 5.5 Entry of authorized user 
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SLIST LOGG4384 
ZZZZZZ81t1t:71. 71. 4301.1.1. 43tU1 I LLEGRL RTTENPT 
Ff1R1.1.181.061.71.431.211.431.48THE S~'STnl IS LOCKEt> 
RHS25981061.71432591.43524NOT RLLOJ.JED IN THIS TINE 
DJE201. 81. 061. 7143637143655 I NCORREC T PRSSJ.JORD 
D,TE20181.061. 71.436551. 43659 INCORRECT PRSSWORfJ 
ME20181.061.71.43659143659THE 5~'STEN IS LOCKEt> 
JNR2418106171.4182J1.44011.USERS FILE STATUS REPORT. 
OK, 
FIGURE 5.6 ! List of the log-file data after the entries 
SEG #INTERFRCE4384 
,., *******************.'1'*******************************.'1'******** 
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL RLL * 
* THE PROCESSING OF THE PRONOTIONRL PUBLISHING SFSTEN. * 
******************************************~:********.'I'******** 
ENTER USER CODE:LNB235 
ENTER PRSSI.JORD: 
01/t16/1981. YOUR LRST RCCESS t>RTE 
1.2: 58: 48 'y'OUR LRST ACCESS T mE 
****************************************.",**********.'1'******"'* 
* * 
* CONPUTER STUDIES t>EPRRTNENT '" 
* PRONOTIONRL LITERRTURE PUBLISHING S~'STEN * 
* 
* 
'" 
'" 
'" 
NENU 
'" 01.-I1ENU FILE I1RItlTENRflCE fJIRLOGUE. 
'" 02-RELRTIOflS FILE NRINTENRNCE fJIRLOGUE. 
'" tU-DRTABRSE NRINTENRNCE. 
'" 04-RELATION LIST(FIELDS : NRfo/r .• LENGTH .• RfJD 
* 
* 
* 
* 
* 
* 
* 
* 
DATA'>. * 
"'*********************************************************** 
ENTER CHOICE: 01 
I1EflU FILE NAINTENRNCE STRRTEt> 
.'/<**********.",******************** 
* NENU FILE UN,ATE * 
'" ------------------ * 
* * * THE FUNCTIONS A~'AILABLE ARE :* 
* * 
'" 1.-RECORD CREATION. 
* 2-RECORD DELETION . 
.'/< 3-RECl1RD At1ENDNENT. 
******************************** 
EflTER CHOICE : 3 
RECORt> Afo/ENC't1ENT ROUT I NE: 
FIGURE 5.7 Another menu for another user 
102 
SEG #INTERFACE4384 
, ''''**'''******************'''***********.>/..*****'''**.t:************"'*** 
'" THE FUNCTION OF THIS INTERFACE 15 TO CONTROL ALL * 
'" THE PROCE5SING OF THE PR0f10TIONAL PUBLI5HING S'r'STEf1. '" 
"'****************************"'*********"''''*****************"'* ENTER USER CODE:JNA243 
ENTER PAS5UORD: 
i 7/06/1.98i YOUR LAST ACCESS DATE 
14:38:23 'r'OUR LAST ACCESS TINE 
**************.",.****.'1<**"'*"'**"'******************************** 
'" * 
'" COf1PUTER STUDIES DEPARTNENT * 
'" PR0f10TIONAL LITERATUF:E PUBLISHING S'r'STEN * 
'" 
* 
f1ENU 
'" 
* 
* * 131-NENU FILE NRINTENRNCE lHALOGUE. 
'" 02-RELATIOtlS FILE NRIflTENANCE CHALOGUE. 
* 03-USERS ACCOUNT FILE NRINTEIJRNCE DIALOGUE. 
* t14-USERS FILE STATUS REPORT. 
* OS-INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES). 
'" 06-DRTRBASE NAINTENANCE. 
'" 07-BOOKS LIST ACCORDING TO AUTHOR AND CATEGOR'r'. 
'" OS-PRICE LIST ACCORt>ING TO AUTHOR AND CATEGOR'r'. 
* t19-TITLE LIST ACCORt>ING TO AUTHOR AND CA T£GOF: 'r'. 
* it1-DIRECT USE OF THE RELATIONAL OPERATORS. 
* i1-RELATION LIST<FIELt>S :NAf1E, LENGTH, AND DATA>. 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'" 
'" 
* 
'" 
'" 
'" 
'" 
***"'**"'**"'****"'*****"'****"'********"'*******"'**********."1'****** 
ENTER CHOICE: A 
INCORRECT CHOICE 
ENTER CHOICE: 16 
INCORRECT CHOICE 
ENTER CHOICE: 133 
USERS ACCOUNT FILE UPt>ATE STARTED 
************:,,******************* 
* U5ER5 FILE UPDATE * 
'" 
* 
."/< 
* * THE FUNCTION FtVAILABLE ARE * 
* * * i-RECORt> CREATION. 
'" 2-RECORD DELHI ON. 
'" 3-RECORt> RNENDf1ENT. 
* 
* 
* 
*"'**"'*****************:,,********'" ENTER CHOICE:B 
INCORRECT CHOICE 
ENTER CHOICE:? 
INCORRECT CHOICE 
ENTER CHOICE:1 
RECORD CREATION POUTINE 
FIGURE 5.8 The rejection of the incorrect choice 
............... l".".1".".1'\.1".1" . ..,..-.1" • ..,..",;'f'o.JfO.'f. •• 'f. •• 'f. •• y;.y.: . .,.:.y; . ,..""***.w.'f..',w . ,:*.***.yt.""'****1-'******* . ,...** . .,...***** 
"'" THE FUNCTION. OF THIS INTERFRCE IS TO CONTROL RLL * 
"'" THE PROCESSING OF THE PR0f'10TIDNRL PUBLISHING S't'STEI{ :+: 
""'****************************************'*''''***************** ENTER USER CODE:LNB235 
EN TER PASSJ.lO~·D: 
17/136/1981 
14: 42: t18 
'r'OUR LRST RCCESS DATE 
'r'OUR LRST RCCESS TINE 
**."/-.********************************************************.'" 
* * 
* CONPUTER STUDIES DEPRRTNENT * 
* PR0f'10TIOflRL LITERATU~'E PUBLISHING SPSTEN * 
* 
* 
* 
* 
* 
I1ENU 
* 01-NEflU FILE NAINTENAflCE f.rIRLOGUE. 
* 02-RELRTION5 FILE I1AINTENANCE f.rIALOGUE . 
. ", tU-DATABA5E NAIN TENANCE. 
* 134-RELATION LI5T<'FIELDS :NAf'1E .. LENGTH .• AND DRTA.>. 
*'1'******."'*****************."'*******************************""'* 
ENTER CHOICE: 134 
ENTER NA:{ 72 CHA~'ACTER5 OPERATIOfl DETAIL 
PRINT PAGE'r'EAR 
ENTER NAX. 8 CH. FILE NANE 
PAGE4384 
0677107502000024068 
0677ii81307801861067 
06771188878132119867 
06771180070811130467 
8677ii800701V08tl080 
06'17124313913018513281 
13677124389131321333881 
13677124313981311329281 
13677124313913310'1313130130 
06771383tlX1t1t1025269 
06771383t1X20t1t191069 
13677158913413130020475 
136'1750731358000113488 
END OF RELATION LIST 
DO 'r'OU I4RNT TO WfI ANOTHER .rOB? 
ENTER 'r'ES OR NO! NO 
DO 't'OU UANT TO CHANGE 'r'OUFi' PAS5UOF.:M 
ENTER 'r'ES OR NO! 'r'E5 
ENTER NEW PASSNORD: 
END OF THE FUNCTION5 
FIGURE 5.9 The request for the new password 
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LIST 5.1 
*****.",*****.",***********************.",***.",.,,*************."/-.***** 
* THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL '" 
* THE PROCESSING OF THE PRONOTIONAL PUBLISHING S~'STEN. * 
**********************"'*"'*****."1<**"'*"'*******"'''''''*'''******.",***** ENTER USER CODE: ,Tt1R24l 
ENTER PASSI-IORD: . 
1710611981 
14: 45: 48 
'r'OUR LRST ACCESS DATE 
~'OUR LAST ACCESS TINE 
*******************"'*"'**********"'*"'*"'."1<*"'***************"'**** 
* * 
* 
* 
* 
* 
* 
* 
* 
COf1PUTER STUDIES DEPARTNENT 
PRONOTIONAL LITERflTUF:E PUBLISHING S~'STEI1 
NENU 
* 01-I1ENU FILE NRINTENRNCE DIALOGUE. 
* 02-RELATIONS FILE NAINTENANCE DIALOGUE. 
* 01-USERS RCCOUNT FILE NAINTENANCE DIALOGUE. 
* t14-USERS FILE STRTUS REPORT. 
* OS-INTERFRCE REPORT(LEGAL RND ILLEGAL ENTRIES). 
* 06-DRTABASE NAINTENRNCE. 
* Or-BOOKS LIST RCCORDING TO AUTHOR AND CATEGOR'r'. 
'" OS-PRICE LIST RCCORDING TO AUTHOR AND CATEGOR~'. 
* 09-TITLE LIST RCCORMNG TO RUTHOR AND CATEGOR~'. 
* 10-DIRECT USE OF THE RELATIONAL OPERATOR'S. 
'" ll-RELATION LIST(FIELDS :NANE, LENGTH .• AND DATR>. 
* 
* 
* 
* 
* 
* 
* 
.'" 
* 
* 
* 
'" 
* 
* 
* 
'" 
'" 
* 
**************************,1<*************"''''''''''**'''*'''*.'''********* 
ENTER CHOICE: 131 
NENU FILE f1AINTENANCE STARTED 
****************.'1<*************** 
* NENU FILE UPDATE * 
* 
* * THE FUNCTIONS AVAILABLE ARE :* 
* * 
* :1. -RECORD C":EAT I ON. 
* :2-RECORD DELETION. 
* l-RECORD ANENDNENT. 
* 
* 
* 
******************,************** ENTER CHOICE : :2 
RECORD DELETION ROUTINE: 
ENTER 2 NUNEF.:IC CHARACTER'S APPLICATION CODE: 16 
APPLICATION [:oC'E IS NOT EXIST, TR~' TO CORR'ECT IT 
DO YOU I-IANT TO DELETE ANOTHER RECOF:D? 
ENTER 'r'ES OR NO: ~'ES 
ENTER :2 NUNERIC CHARACTER'S APPLICATION CODE : 04 
RECORD C'ELETEC' 15: 
t14USERS FILE STATUS R'EPORT. 
DO mu I-IANT TO DELETE ANOTHEF.· RECORM 
ENTER ~'ES OF.: 110:110 
DO 'r'OU NANT NO":E UPDATE? 
ENTER 'r'ES OR' NO: ~'ES 
ENTER CHO I CE : 1 
RECORD Af1ENM1ENT ROUTINE: 
Continue List 5.1 105 
ENTER 2 NUNERIC CHARACTER5 APPLICATION CODE : 30 
APPLICATION CODE IS NOT EXIST., TF..'~' TO CORRECT IT 
DO ~'OU 1,/AflT TO ANEND ANOTHER RECORD'? 
ENTER ~'ES OR NO: ~'ES 
ENTER 2 NUl1ERIC CHARACTERS APPLICATION CODE : 1.1. 
ENTER NAX. 46 CHARACTERS APPLICATION NANE 
RELRTION DATA LI5T. 
RECORD ANENDED 15: 
iiRELATION DATA LIST. 
DO ~'OU UANT TO AI1END ANOTHER RECORD'? 
ENTER 'r'ES OR NO: NO 
DO 'r'OU UANT NOF..'E UPDATE? 
ENTER ~'ES OR NO: ~'ES 
ENTER CHOICE : 1. 
RECORD CREATION ROUTINE: 
ENTER 2 NUNERIC CHARACTERS APPLICATION CODE 01. 
RPPLICATION CODE EXIST, TR~' TO CORRECT IT 
DO 'r'OU URNT TO CREATE ANOTHER RECORb? 
ENTER 'r'ES OR NO: 'r'ES 
ENTER 2 NUI1ERIC CHARACTERS RPPLICRTION CODE 04 
ENTER NRX. 46 CHARACTER5 APPLICRTION NANE 
USER5 ACCOUNT REPORT. 
RECORD WRITTEN 15: 
04USERS RCCOUNT REPORT. 
DO 'r'OU URNT TO CREATE ANOTHER RECORD'? 
ENTER 'r'ES OR NO: NO 
DO 'r'OU ~JANT NORE UPDATE? 
ENTER 'r'ES OR NO: NO 
11ElIU FILE UPDATE FINISHED 
DO 'r'OU UANT TO RUN RNOTHER ,TOEn 
ENTER 'r'ES OR NO! YES 
ENTER CHOICE: 1.0 
BE~JARE PLER5E: 
THE 50RTNfAUTHOR"'flANE 50RT ALPHR8ETICALL ~''> 
SUBROUTINE, USE UF1. R5 INPUT RND I4F2 AS OUTPUT 
THE 50RTTaITLE 50RT ALPHA8ETICRLL'r') 
5UBROUTINE, USE un A5 INPUT AND I4F1. AS OUTPUT 
********************************************** 
ENTER ('tRX. 72 CHARACTERS OPERRTION DETAIL: 
PO K 
ENTER NAX. 72 CHAl?ACTERS OPERATION DETAIL: 
END OF· 
OPERATOR NANE ERROF..', ~'OU CAN NOT CONTINUE 
PO K 
END OF DIRECT U5E OF THE OPERATIONS 
DO 'r'OU /,/ANT TO RUN ANOTHER .r08'? 
ENTER 'r'ES OR NO! NO 
DO YOU MANT TO CHANGE YOUR PRSSWORD'? 
ENTER ~'ES OR NO! NO 
END OF THE FUNCTIONS 
OK, 
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LIST 5.2 
SEG #INTERFRCE4384 
*********************************.1<**.",,**************.1<******** 
* THE FUNCTION OF THIS INTERFACE 15 TO CONTROL ALL ~: 
* THE PROCESSING OF THE PF:ONOTIONRL PUBLISHING S~'STEN. * 
************************:1<*********************************** 
ENTER USER COOE:JNR243 
ENTER PASSNORO: 
:1.7/06/:1.98:1. 'T'OUR LRST ACCESS DATE 
:1.4: 57: 57 YOUR LAST RCCESS TINE 
**************."/0'******************************.1<**.1<*********** 
* * 
* 
* 
* 
* 
* 
* 
* 
COt'/PUTER STUDIES DEPARTNENT 
PROt'1OTIONAL LITERATURE PUBLISHING SI-'STE'" 
I1ENU 
* ti:1.-NENU FILE NAINTENANCE DIALOGUE. 
* ti2-RELATIONS FILE I1AINTENANCE DIALOGUE. 
* 03-USERS ACCOUNT FILE NAINTEflANCE DIALOGUE. 
* IN-USERS ACCOUNT REPORT. 
* OS-INTERFACE REPORT<"LEGAL AN£) ILLEGAL ENTRIES.>. 
* t16-DATABA5E NAINTENAflCE. 
* t17-800I(S LIST ACCORDING TO AUTHOR AND CATEGOR~'. 
"* OS-PRICE LIST ACCORDING TO AUTHOR AND CATEGOFi:I-'. 
"* t19-TITLE LIST ACCORDING TO AUTHOR AND CATEGORI-'. 
* :1.t1-DIRECT USE OF THE RELATIONAL OPERATORS. 
* :1.:1.-RELATION DATA LIST. 
"************************************************************ 
ENTER CHOICE: 02 
t1AINTENANCE OF THE FILE IS STARTED 
******************************** 
* FILE I1AINTENANCE * 
* 
* 
* THE FUNCTIONS A~'AILABLE ARE: * 
* * 
* :1.-RECORD CREATION. * 
* 2-RECORD DELETIO~ * 
* 3-RECORDANENDt1ENT. * 
***************.1<**************** 
ENTER CHOICE : :1. 
RECORD CREATION ROUTINE: 
ENTER flAX. :1.2 CHAF:ACTERS RELATION NRf1E 
I4F:1. 
RELATION EXIST IN THE FILE 
DO YOI) UANT TO CREATE ANOTHEF: RECORD? 
ENTER YES OR NO: I-'ES 
RECOF.·O U:IJtTION ROUTINE: 
ENTER NAX. :1.2 CHARACTERS F:ELATION NAI1E: 
WFS 
ENTER 2 f,fUHERIC CHRF:ACTERS F:ELATION CODE 
:1.5 
ENTER nAg. :1.5 FIELDS FOR EACH RELATION 
ENTER NRI<. :1.2 CHAF:ACTEF:5 FIEW NAHE 
#ISBN 
FNTFP. NFiX 999 f:'Tf:'1 r, I f:'IJ,1TI-I . 
Continue List 5.2 
13113 
RN~' I10RE ENTR}'! 
ENTER ~'E5 O~: NO: ~'ES 
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ENTER NRK 12 CHRRRCTERS FIELD NRNE 
#BLURB-NO 
ENTER NRK 999 FIELD LENGTH 
01tl 
RNY ~10RE ENT~:~'! 
ENTER ~'ES OR NO: NO 
RECORD WRITTEN IS: 
UF5 1 S#I SBN 00101t1lfE:LUREHIO &1.1. &1[1 
DO ~'OU URNT TO· CRERTE RNOTHER RECORM 
ENTER 't'ES OR NO: NO 
DO ~'OU WRNT NORE UPDRTE? 
ENTER ~'ES OR NO: YES 
ENTER C/-IOICE : 1 
RECORD AI1ENDNENT ROUTINE: 
-------------------------
ENTER NAX. 12 CHRRRCTERS RELRTION NRNE 
UFl 
ENTER NRU. 15 FIELDS FOR ERCH RELRTION 
ENTER NR.!<". 12 CHRRRCTERS FIELD NAf1E 
#BLURB-NO 
ENTER NRK 999 FIELD LENGTH 
01tl 
ANY t-tORE EN TR 'r' ! 
ENTER 't'ES OR NO: YES 
ENTER NRU. 12 CHRRRCTERS FIELD NAI1E 
#PRRT-I'OLUI1E 
ENTER NRX. 999 FIELD LENGTH 
001 
RNY t-tORE ENTRY! 
ENTER ~'ES OR NO: ~'ES 
. ENTER NRg. 12 CHRRRCTERS FIELD NAI'1E 
DESCRIPTION 
ENTER NAK 999 FIELD LENGTH : 
2013 
RNI' NORE ENTRY! 
ENTER YES OR NO: ~'ES 
ENTER I1Rg. 12 CHRRRCTERS FIELD NA/1E 
PUB-YERR 
ENTER (1RX. 999 FIELD LENGTH : 
0132 
RNI' HORE ENTRY! 
ENTER YES OR Nt1:NO 
RELRTION R£l.IRITTEN IS: 
HFl 11#8LURB-NO 001.. 0:1. O#PART-I'OLUNEEt11.fI[t]DESCR IF-TION 014 
214002 
00 YOU URIIT TO RNEND RNOTHEF.: RECOF.:D? 
ENTER YES OR 110: ~'E5 
108 
Continue List 5.2 ~ 
RECORD t?NENN7ENT ROUTINE: 
. , 
ENTER ~7AX. 12 CHARACTERS RELATION /lANE 
I<lFS 
RELATION DOES NOT EXIST IN THE FILE 
DO 'r'OI) UANT TO ANEND ANOTHER RECOr;:M 
ENTER 'r'E5 OR NO: NO 
DO 'r'OU '<lANT NORE UPDATE"? 
ENTER 'r'E5 OR NO: 'r'ES 
ENTER CHOICE : 2 
RECORD C'ELETI ON ROUTI NE: 
ENTER NAX. 12 CHARACTERS RELATION NAtIE 
14F4 
RECORD 15 NOT EXIST IN THE FILE 
DO 'r'OU MRNT TO DELETE ANOTHER RECORD? 
ENTER YE5 OR NO: 'r'ES 
RECORD DELETION ROUTINE: 
ENTER NAX. 12 CHA~'ACTERS RELATION NANE 
MF5 
RECORD DELETED IS: 
HF5 1511 ISBN 001010IlBLURB-NO 011010 
DO 'r'OU I.JRNT TO DELETE ANOTHER RECORD? 
ENTER 'r'E5 OR NO: NO 
DO 'r'OU URNT NORE UPDATE"? 
ENTER 'r'E5 OR NO: NO 
RELATION5 DESCRIPTION FILE UPDATE FINISHED 
DO 'r'OU URNT TO RUN ANOTHEr;: .rOB'? 
ENTER 'r'E5 OR NO! NO 
DO 'r'OU bJANT TO CHANGE 'r'OUR PASSUORD'? 
ENTER 'r'E5 OR NO! NO 
END OF THE FUNCTIONS 
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LIST 5.3 
SEG #INTERFACE4384 
***********************************************************.>. 
* THE FUNCTION OF THIS IIJTERFACE IS TO CONTROL ALL .j 
* THE PROCESSING OF THE PRONOTIONAL PUBLISHING S'r'STEN. ., 
******************************************,',****************" ENTER USER CODE: ,TNA243 
ENTER PASS/oIORD: 
1. 7/0611.981 
15:00:23 
'r'OUR LAST ACCESS MTE 
'r'OUR LAST ACCESS TINE 
************************************************************ 
* 
* 
* 
* 
* 
* 
* 
* 
CONPUTER STUDIES DEPARTl'tENT 
PRO~10TIONAL LITERATURE PUBLISHING S'r'STEN 
NENU 
* 01 -fotENU FILE fotAINTENANCE DIALOGUE. 
* 02-RELATIONS FILE NAINTENANCE DIALOGUE . 
• '/< 03-USERS ACCOUNT FILE NAINTENANCE DIALOGUE. 
* 04-USERS ACCOUNT REPORT. 
:/: OS-INTERFACE RFPORT<LEGAL AND ILLEGAL ENTRIES'>. 
* 06':'DATABASE fotAIN TENANCE. 
* Or-BOOKS LIST ACCORDING TO AUTHOR AND CATEGOR'r'. 
* 08-PRICE LIST ACCORDING TO AUTHOR AND CATEGOR'r'. 
* 09-TITLE LIST ACCORDING TO AUTHOR AND CATEGOR'r'. 
* 10-DIRECT USE OF THE RELATIONAL OPERATORS. 
:/: ii-RELATION DATR LIST. 
********************:/::/:****************************.~:********* 
ENTER CHOICE: 03 
USERS ACCOUNT FILE UPDATE STARTED 
***.'1'*********************.'/-'****** 
* USERS FILE UPDATE * 
'" --------------------- '" 
* * 
* THE FUNCTION AVAILABLE ARE * 
'" '" * 1-RECORD CREATION . 
. *. 2-RECORD DELETION. 
* 3-RECORD ANENDNENT . 
. ****************.~'***********.1<*** ENTER CHOICE:2 
RECORD [lELETION ROUTINE 
ENTER SIX CHARACTERS USER CO[lE:FGD453 
USER CODE tlOES NOT E.I(IST., TR'r' TO CORRECT USER CODE 
DO 'r'OU UANT TO DELETE ANOTHER Fi:ECORD? 
EIITER 'r'ES OR NO : 'r'ES 
RECORD t,nETION Fi:OUTINE 
ENTER SIX CHARACTERS USE,'? CODE: HN'r'301 
RECOR[l CIELETED IS: 
Hf1'r'301 [1]0121415404081.0602 
NR. H. N. 'r'OUSIF 0708091.1. 
[10 'r'OU to/ANT TO DELETE ANOTHEF..' RECDRM 
ENTER 'r'E5 OR flO : NO 
DO 'r'OU HANT NORE UPDATE? 
ENTER 'r'E5 OR NO : 'r'ES 
Continue List 5.3 
ENTER CHOICE:1. 
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RECORD C~:EATIOfl ~:OUTIflE 
-------------------------
ENTER SIX CHARACTEF:S USEF: COC'E: NJA555 
ENTER 2 CHARATERS STA~:T TINE : 10 
ENTER 2 CHAI':ATEI':S END TINE: . 20 
ENTER NAX. 25 CHAF:. USEF: NANE: I1R. N. J. ABDUL -JAB8AR 
ENTER NRg 28 CHRRS APPLICRT ION CODE 2 CHAF:. ERCH' 040511 
RECORD CRERTED IS: 
tUA555 0001.020000000000000 
HR. t1. ,r. ABDUL -JA88AF.' 040511 
DO ~'OU UANT TO CRERTE ANOTHER F.'ECOF.'D? 
ENTER YES OR NO : YES 
RECORD CREATION ROUTINE 
-------------------------
ENTER SIX CHARACTERS USER CODE:FHAi11 
USER RECORC' EXIST, TRY TO CORRECT THE USER COC'E 
OR ENTE;: ANOTHER USER CODE 
DO ~'OU />IAflT TO CI':EATE ANOTHEF: RECORD? 
ENTER ~'ES OR NO : NO 
DO ~'OU WANT I1t1RE UPDATE? 
ENTER ~'ES OR NO : ~'E5 
ENTER CHOICE:] 
RECORD ANENDNENT ROUTINE 
------------------------
ENTER SIX CHARACTERS USH: CODE: D,rE20i 
DO ~'OU WANT TO ANEND THE PASSloJOF:D? 
EIITER ~'ES OR NO .' YES 
DO ~'OU HANT TO At'tEND ANOTHER ITEN? 
ENTER YES OR NO : YES 
DO YOU WANT TO fmEND THE 8lACI<.' ftARI<.'? 
ENTER YES OR NO .' YES 
ENTER i CHARACTER 8lACI<.'NAF.'K ·0 
DO 'r'OU WANT TO AttEND ANOTHEF: ITEN? 
ENTER YES OR NO : NO 
RECORD At'tENDED IS: 
DJE201 . 0]1092414]659810617 
PROF. D. J. EIlANS 01. 02010405061.1 
DO YOU UANT TO At1END ANOTHER F:ECORD? 
ENTER ~'ES OR NO : YES 
RECORD ANENDt1ENT ROUTINE 
------------------------
ENTER SIX CHARACTERS USER CODE:Ft1A1.11 
DO 'r'OU UANT TO Rf1END THE PASSI,IOF:M 
ENTER ~'ES OR NO : YES 
DO 'r'OU ~JANT TO At'lEND ANOTHEF: ITEN? 
EIITER 'r'ES OR NO : 'T'ES 
DO ~'OU WANT TO AI1END THE BlACI<.' NAF.'K? 
ENTER YES OR NO : 'T'ES 
EIITER i CHAF:ACTEf'.' BLACKI'1RRK 0 
DO 'r'OU lofAtlT TO ANEtlD ANOTHER ITEN? 
ENTER ~'ES OR NO : 'T'ES 
DO 'r'OU WANT TO At1END THE NO OF ACCESS? 
ENTER 'T'ES OF: NO : 'T'ES 
ENTER 2 CHAf.:ACTEF:S NO OF LOG05 
DO ~'OU IO/ANT TO ANEND ANOTHEF..' I TEN? 
ENTER 'r'ES OR NO : 'T'ES 
DO YOU I,IANT TO AI1END THE TUlE ALlOJ.lEM 
ENTER 'T'ES OR NO .'. NO 
DO 'T'OU WANT TO AI1END THE USER NAfotE? 
ENTER 'T'ES OR NO : NO 
DO 'r'OU UANT TO AI'/ENC' THE JOBS CO{)E5? 
111 
Continue List 5.3 
ENTER ',.'ES OR NO .: YES 
ENTER t1Ag. 28 CHARS APPLICATION CODE 2 CHRR. ERCH: 040507080911 
RECORD RNENDED IS: 
Ff1R1ii 005102014112781.0617 
f1R. F. tf. RBDUL -,TRBBRR 04050708091.1 
DO ~'OU WANT TO At1END ANOTHER RECORD? 
ENTER YES OR NO : NO 
DO ~'OU WRNT t'IORE UPDATE? 
ENTER ~'ES OR NO :' NO 
USERS ACCOUNT UPDATE FINISHED 
DO YOU I1ANT TO RUN RNOTHER JOB? 
ENTER YES OR NO! YES 
ENTER CHOICE: 04 
USERS ACCOUNT REPORT STARTED 
USERS RCCOUNT REPORT FINISHED 
DO ~'OU I1RNT TO RUN RNOTHER JOB? 
ENTER ~'ES OR NO! NO 
DO YOU MANT TO CHANGE ~'OUR' PRSSbIORD? 
ENTER YES OR NO! NO 
PLEASE ENTER: SPOOL UREP4J84 -X1 (AFTER OK> 
END OF THE FUNCTIONS 
OK, SPOOL UREP4J84 -Xl 
OK, 
LIST 5.4 
** 
•• USER BL~CI~ 
**tJl/MBER Mt-:lFH, 
...... _---- -
u·AHS2'59 
U(j. :...:~ 
LDGIN 
.. USERS ACCOUNT REPORT. 
TIME ALLOWED 
START TIME END TIME TIME 
LAST 
14; 32: 5'7 
AC:ESS 
OAT: 
17/06/1 'lS1 
.. 
•• 
•• 
•• 
•• 
•• • • 
• "USER NAME APPLICATION CODE AND NAME ... 
.. iI ---------------- ------ .~__ _ __________________________________________ ------ ... 
."MR. 
•• 
A. H. SALIH 
•• 
•• 
•• 
•• 
'!tt-USER 
.... ·NUMBER 
*.------
· ... OJE,201 
•• 
BlACK 
MARK 
2 
."USER NAME 
Nw. CIF' 
LOGIN 
04 USERS FILE STATUS REPORT. 
1)7 £lOOKS LIST ACCDROING TO AUT~OR AN.o :ATEGORY • 
OS PRICE LIST ACCORDING Ta AUTHOR AND SATEliORY. 
09 TITLE LIST ACCORDING TO AUTHOR AN:::' :ATEGOR'( • 
11 RELATION LIST(FIELDS ;NAME,LENGTH,ANO [«ITA) • 
TI ME ALLOWED 
START TIME END TIME TIME 
LAST ACCESS 
DATE 
14136'S~ 17/06/1'181 
APPLICATION CODE AND NAME 
**-------------------------
**PROF. O. J. EVANS 
•• 
•• 
•• 
•• 
•• 
• * 
01 MENU FILE MAINTENANCE DIALOGUE. 
1)2 RELATIONS FILE MAINTENANCE nIALOG"JE. 
03. USERS ACCOUNT FILE MAINTENANGE DIALOG:.JE. 
04 USERS FILE STATUS REPORT. 1 
05 INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES) • 
06 DATABASE MAINTENANCE. 
11 RELATION LISTCFIELDS ;NAME,LENGTH,ANO QATA) • 
.* 
•• 
• • 
•• 
• • 
•• 
•• 
it* 
•• 
•• 
•• 
•• 
•• 
•• 
• • 
• • 
•• 
•• 
• • 
•• 
.. *.****** *.*.* ** **+.,. ........ ** ** ** * .. * *. * * .. * ** ******* *********.** ******* * .... - •• ** ........... .. 
•• 
**USER 
.*NUMBER 
... ------
**FMA111 
E'LACK 
MARK 
N'J. GF 
LOGIN 
TI ME ALLOWED 
START TIME END TIME 
10 20 
LAST 
TIME 
ACCESS 
DATE 
17/06/1981 
•• 
•• 
•• 
•• 
•• 
otlE * ... 
**USER NAME APPLICATION CODE AND NAME ** 
•• ------------------------- ------------------------------------------------- .* 
"*MR. F. M. ABDUL'-JAeBAR 04 USERS FILE STATUS REPORT. ** 
'n 1)7 BOOI(9 LIST ACCORDING TO AUTHOR AN[o :ATEuORY. ** 
** 08 PRICE LIST ACCORDING TO AUTHOR ANt. :ATEGORY. ** 
*.. 1)'7 TITLE LIST AcCeRDING TO AUTriDR AN::· :ATEGORY. .* 
* *** .... *~**** * .*** *' *-)10* * ** * .. ***** .*** .***********"4*********** ****** ****** *** ****** .... * 
.* 
*lEUSER BLACK NJ. OF TIME ALLOWED LAST ACCESS 
*H~UMSc:.R !"','::'i\I{ LOGH! START TIME END TIME TIME DATE 
**------
u,HMY301 Q 30 12 14 1~;40:40 02/06/1981 
•• 
H-USER NAME APPLICATION CODE AND NAME 
**-----------------,--------
**MR. H. M. VOU91F 1)7 BOOKS LIST ACCORDING TO AUTHOR AN::' :ATEGORY. 
.. ' 1)8 FRICE LIST ACCORDING TO AUTHOR AN[' :ATEGORY. 
•• 1)-;> TITLE LIST ACCORDING TO AUTHO~ AN:· :ATEGORY. 
•• 11 RELATION LlST<FIELDS ;NIlME,LENGTH,4N[' DATA). 
•• 
*.USER ELACK NJ. OF T II1E ALLOWED LAST 
H'NLJMBER MORh LfJ~IN START TIME END TIME TIHE 
AC:ES5 
OATS 
tio*-----·· 
*. Jr'iA243 
.. 
.... oII-USSR NAME 
<) 
**----_._------ ------ - --- ---
**MR. J.~. ABDUl,-J~fEAR 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
.. 
•• 
•• 
•• 
09 24 11:12:17 17/f)~/l'i81 
APPLICATION CODE AND NAME 
.,1 MENU FILE MAINTENANCE DIALOGUE. 
1j2 RELATIONS FILE MAIIHENANCE DI';LOGJ£. 
03 USERS ACCOUNT FILE MAINTENANCE DIAI_l1G'JE. 
04 USERS FILE STATUS REPORT. 
os INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES). 
In. DATABASE MAINTENANCE. 
f)7 BOQhS LIST ACCORDING TO AUTHOR AI'W :ATEGORY. 
!)8 FRICE LIST ACCORDING TO AUTHO,~ At":' :ATEGORY. 
09 TITLE LIST ACCORDING TO AUTHOR ANt. :ATEGORY. 
10 DIRECT USE OF THE RELATIONAL QPER.:.rOR5. 
11 RELATION LISTcFIELOS :NAME,LENGTH'd~N(' ['ATA). 
*"U5Eit E,:U'ICh N...,i. C;- TI ME ALLOWED LAST ACCESS 
4*~RlT'1eE~ t<'lARk' L.JGP. START TIME END TIME TIME OA~: 
.. ----_ .. 
·''IN'82:-:~ c) 10 21 01/(l6/P781 
•• 
.... USER ~JAl'1t APPLICATION CODE AND NAME 
** 
•• 
H 
•• 
•• 
H 
•• 
•• 
•• 
h 
• • 
• • 
• • 
•• 
H 
•• 
•• 
.. 
•• 
•• 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
•• 
•• 
•• 
•• 
•• 
•• 
"' .. ----------- ----- ----- --- - - .. _--- ------------------------------------------ ... 
·"MR. 
•• 
•• 
L. N. BLAC. ?')p.f.J c)1 MENU FILE MAINTENANCE DIALOGUE. •• 
,~,:: RE ... .:. T IONS F llS MA 1 NTENANCE :> I ALCG Jr: • .. 
c;~, DATABASE MAINTENANCE • •• 
LIST 5.5 
.. USERS ACCOUNT REPORT" 
******* ••• t ••• ***.*.* ••••• * ••• *~**.*.** ••• * •• **** •• *.* •• **** ••••• * ••• ** ••••••••••••• 
** •• 
.. USER SU',Ct\ NO. OF TIME ALLOWED LAST AC:tSS ,.. 
•• NUMBER MARK LOGIN START TIME END TIME TIME DATe .~ 
.*------
**AHS2~'? 09 
•• 
10 17/06/1~lel 
•• 
•• 
•• 
"USER NAME APPLICATION CODE AND NAME ** 
* ... ----_. ------ ----- -,-------- -------------------------_.----------_._---------- .... 
,,-MR. A. H., SALI'"I 04 USERS ACCOUNT REPORT. ._ 
"it 1)7 Bom<s LIST ACCORDING TO AUTHOR AN::· :ATELiDRY. .... 
** os PRICE LIST ACCORDHm TO AUTHOR AND :';TEGORY. .* 
H· 09 TITLE LIST ACCORDING TO AUTHOR AN~ :ATEGORV. •• 
** 11 RELATION DATA LIST. ** 
•••• **' ...... *** .****.1'" 'It ••••• ********* ••• *******.******* .... **** ......... * It It ............ *** ........ * 
•• 
H USE R BLACt< 
*.NUMBER MARK 
*.------
• *OJE201 o 
•• 
___ .. USER NAME 
NC. OF 
LOOIN 
Ttl":E ALLOWED 
START TIME END TIME 
09 24 
TIME 
APPLICATION CODE AND NAME 
LAST ACCZSS 
DATE 
17/06/P781 
*~-------------------------
... PROF. D. J. EVANS 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
.+JSER BLACI~ NJ. DF 
*"NUMBER MARK L~~IN 
"1 ... ------
·uFHA111 o os 
. •. 
'H 
0:2 
03 
O. 
OS 
06 
11 
MENU FILE MAINTENANCE DIALOGUE. 
RELATIONS FILE MAINTENANCE :IALOGJE. 
USERS ACCOUNT FILE MAINTENANCE DIr1LOG~E. 
USERS ACCOUNT REPORT. , 
INTERFACE REPORT(LEGAL AND I~LEGAL ENTRIES). 
DATABASE MAINTENANCE. 
RELATION DATA LIST. 
TIME ALLOWED 
START TIME ·END T1ME 
LAST ACCESS 
TIME DATE 
10 20/ 14:31127 17/06/1931 
•• 
•• 
•• 
•• 
.. 
.. 
•• 
•• 
•• 
•• 
•• 
• • 
•• 
.. 
•• 
• • 
•• 
•• 
•• 
•• 
•• 
*.USER NAME APPLICA;ION CODE AND NAME ** 
~+ _________________ . __ .___ ___ -------------------._------------______ 0 ______ ----- •• 
•• 
•• 
•• 
•• 
•• 
.. 
F. M. ABDUL-JABBAR 
BLACI< NO. [I~ 
1)4 USERS ACCOUNT REPORT. 
05 INTeRFACE R:£PQHT (LEGAL AND ~LL.EGAL ENTRIES). 
07 BOQt<S L.IST ACCDRDING TO AUT:';CiR AN:' CATEGORY. 
08 PRICE LIST ':'CCORDING TO AUT~;:R AN~I :':'TEGlJRY • 
09 TITLE LIST ACCORDING TO AUTHOR AN':, ::ATEliORY. 
11 RELATION DAT~ LIST. 
T!ME ALLOWED LAST ACCESS .. -IIU$ER 
..... r~;,.I:..,B=::R MARt'.; LOGIN START TIME END lINE T!ME DATe 
... ------
" 
3 .. 24 17/(1~/19S1 
.. 
•• 
• • 
• • 
•• 
• • 
• • 
.. 
•• 
•• 
., 
•• 
• .. ~,j3ER r;A,::: AFPLICATION CODE AND NA11E ..... 
....... _________________ .________ --------------------------------______ 0 ______ ----- ** 
.. 
.. 
.. 
.. 
•• 
•• 
•• 
.. 
•• 
01 MENU FILE 11AINTEtJANCE DIALOGU=:. 
1)2 RELATIONS FILE MAINTENANCE DP:"'OGJ~ • 
1)3 USERS ACCOUNT FILE I';AINTENANC~: nIAI_CJG',.jE. 
04 USERS ACC~UNT REPORT. 
05 INTERFACE RSPORT(LEGAL ~ND IL_=:GAL ENT~rER;. 
(,~. f'lATABASE M~INTENANC.E • 
07 BOOKS LIST ~CCORDrNG TO AUTHO; ANO CATEGORY. 
08 PRICE LIST ACCOPD!!\.G )"'1) AUTHC:'i ANt' :ATEC:QRY • 
(),:" rIflE LIS, A~CQRDING m AUTHC~ ANt' :ATEUiJRY • 
10 rH RECT USE OF THE RElAl rONAL OPERATORS. 
11 RELATION ~ATA LIST • 
.+US~R SLACt( N.1. OF" TIf"IE ALLOWED LAST -ACCESS 
111 11 tWME>t:R MARI\ L':'·:'If~ START THOlE END TIME. TIME DATE 
• +------
".LN82::;S o 10 :::1 14:49:22 17/0b/l~lSi 
•• 
•• 
• • 
•• 
• • 
•• 
•• 
•• 
., 
• • 
• • 
•• 
•• 
.. 
•• 
•• 
•• 
' ... uSER NA!Y!E Ai-'F'LICATION CODE ~ND NAME •• 
**----- ----- -.- ----- ----~ --- -------------------------- ~-----------.----------- '** 
•• 
.. 
•• 
•• 
.1II~SER ~~~Ck N:. CF 
.*NUM8ER M~~k l:lJIN 
... ----~--. 
··!"IJA5~,5 
.. 
''''USER N~M;:: 
(t~ ME~W FILE "'~I~TENANCC I)IALOGI..i. 
02 RELATIONS FILE MAINTENANCE D:~LOGUE. 
I).~. P-ATAEIASE MAI:--JTENANCE. 
11 RELATION n~TA LIST • 
TIM;;: ALLOWED LAS' ACCESS 
START ~IME END TIME T!ME DATE 
; ,) (.1): (10: 00 00/')0/1900 
MPPLtC~TION CODE AN~ NAME 
--- --------------- --------------~-----.~----------
()~ USERS ACCOllNT QEPJRT. 
•• 
• • 
• • 
• • 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
.. 
.. 
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LIST 5.6 
5EG #INTERFACE4384 
****."1'** . ,..*************************************************** .• 
* THE FUNCTION OF THI5 INTERFACE 15 TO CONTROL ALL , 
* THE PROCE55ING OF THE PRONOTIONAL PUBLISHING S~'STEN. ,; 
'*******************."1'*****.'/<****************.'**************** .• ENTER USER CODE:FI1Al1.1. 
ENTER PAS5UORfJ; 
17/06/1981 ~'OUR LA5T ACCESS DATE 
14:31:27 ~'OUR LAST ACCES5 TINE 
********************************************"'************** .•. 
* • 
* 
'" 
* 
'" 
* 
'" 
* 
CONPUTER STUfJIES DEPARTNENT 
PRONOTIONAL LITERATURE PUBLISHING S'r'STEN 
NENU 
* 01-U5ERS ACCOUNT REPORT. 
'" 02-INTERFACE REPORT(LEGAL AND ILLEGAL ENTFi:IE5). 
* IJ3-BOOKS LIST ACCORDING TO AUTHOR AND CATEGOR'r'. 
'" 04-PRICE LI5T ACCORDING TO AUTHOR AND CATE60R'r' . 
.0/1 05-TITLE LIST ACCORDING TO AUTHO'" AND CATEGOR~'. 
* 06-RELATION DATA LI5T. 
**********"'*"'*************"'*************************.'/<******* 
ENTER CHOICE: 02 
50RT 5TARTED ON LOGGING FILE 
LOGGING FILE SORT'FINI5HEfI 
INTERFACE REPORT 5TARTED 
ZZZZZZ U5ER NUNBER NOT KNONN 
INTERFACE REPORT FINI5HEfI 
DO ~'OU UANT TO RUN ANOTHER .rOB? 
ENTER ~'ES OR NO! NO 
flO 'r'OU WANT TO CHANGE 'r'OUR PA5SI.JORM 
ENTER 'r'ES OR NO! NO 
PLEASE ENTER: SPOOL I,,'EP4184 -:<1 <'AFTER 010 
ENfI OF THE FUNCTION5 
OK, 5POOL IREP4384 -Xl 
. OK, 
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LIST 5.7 
LISTJNG OF [REP478. 
+~ INTERFACE REPO~T •• 
* ••• **.* ••• ~ •••• *~.~.~~ ...... *.~.*.** ••• * •• ** ••••• +****.*** ••• + •• *~ •• +***.**.*~ •• * •• 
•• 
··USER 
HNUMBER 
*11'------
*"'AHS2'5~' 
•• 
MR. A. H. S~LIH 
".ACCESS r,ATE START TIME END TIME COMl"IE~H 
.. 
•• 
•• 
•• 
•• 
•• 
•• 
**------ --- .. --_.- - -------- ----------.-------.---.------- •.. ------------- *.,. 
**17/06 / 1981 
•• 
**USER 
H-NUMEcER USER NAM£ 
**------ --------•. ---.- ------.----
• *OJE201 PROF. D. J. EVANS 
•• 
•• 
•• 
•• 
•• 
** ** 
•• ACCESS DATE STA~T TIME END TIME COMMENT ** 
.... ------ ---.. ----- - ----.. --- ------.-------------------.--- .. ----.---.---- ** 
""17/06/1981 
H·1710b/1981 
**17/06/1981 
14~36~::'7 
14::6:~5 
14:36159 
11:1.:36:55 
14: :,~,: S9 
14:36:59 
INCORRECT PASSWORD 
INCORRECT PASSWORD 
THE SYSTEM IS LOCKED 
•• 
•• 
* • 
.. *"** **** .. "'~* .. ,. *** * • .\ )1- ....... -it '* * *** ** * *** * '* -. * ** * *** *'* .. * ** ** * **.11- **'* 11- *ijo*** 11-*-11-** * * *'IH' * ******.;1-
** ** 
.... USER .... 
**NUMBER USER NAM-:: 
**------
**FMA111 MR. F. M. ABOUL-JABSAR 
•• 
=++ACCESS DATE START TI!1E END TIME COM!'1ENT 
•• 
•• 
•• 
•• 
*. 11*------ --- .. '~"---- -------- -------------------------------.• -----------~ ** 
·!H!·17/1)6/1981 14~~1~27 14:31~49 THE SYSTEM IS LOCKED *~ 
•• 
... ·USER 
**NUMBER 
**------
**JMA2ol3 
•• 
USER NAM~ 
MR. J. M. ABOUL-JABBAR 
**ACCESS DATE START -fIME END TIME COMMENT 
..... ------
**17/1)6/1'~3t 
**17/1)6/! ;:'-'::1 
·It-It17/c)6/1981 
*+17i06/1":;'Zl 
**17/06/1<:;'91 
**17/c)6/1981 
**17/06/1'="1;:1 
-. 
; .. USER 
14:;;:~:2.3" 
14:':1.::':4':: 
14:O:3:u5 
14:37::'37 
1'5: -.'0: 23 
1'5:·)-;':06 
15:;~·:17 
14;4():11 
1.1:48: 10 
14:57:'51 
1'3:07:13 
15: 16:')4 
..... ·NUMBi::P JSER NA~':: 
.... ------ --------_._---------------
* .. LNB:2:::5 r1R. L. N. E·i...AC''-,BUR''I· 
.. 
USERS F!LE STATUS REPORT. 
~SERS A.':COUNT FILE MAINTEt>.;ANCE ['lALOGUE. 
MENU F!LE MAIf.JTENANCE DI;'LOGUE. 
DIRECT USE OF THE RELATICNAL OrERATORS. 
~ELATIONS FILE MAINTENANCE ~IALOG:jE. 
USERS ACCOUNi FILE MRINTEN':"~JCE r'IALOGUE. 
USERS ACCOUNT REPORT. 
.... ACCESS :)ATE STA;:T' TJME END TIME COMMENT 
• *------
**17/0/:./1';'81 
**17/!)"'·/1;Sl 
•• 
H·USER 
14=~:':':Cl8 14:4<\:34 
14;~;::2 14:51:<\0 
* .. NUMBER USER NAM~ 
* .. ------ --------------------------
*+ NOT t\NGW:. 
•• 
MENU FILE MAINTENANCE DIALrGUE 4 
RELATION LI ST q:'IELDS tNAME 4 .... ENGTH,AND DATA). 
uACCESS DATE. S,A";~ i PiE Etm TIME COMl'lENr 
•• 
•• 
•• 
.. 
•• 
•• 
•• 
•• 
.. 
.. 
.-
.. 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
.. 
.. 
•• 
•• 
•• 
•• 
• • 
•• 
.. 
* .. ------ ---_.- .. _--- -------- ------------------------------_._------------ ..... 
.... 17/06/1')81 
LIST 5.8 
ED 
INPUT 
t16?7.1:1.800 716 
067715890411 
067750730507 
067760880402 
068822334009 
EDIT 
FILE U1FL4384 
OK, SLIST W1FL4384 
0677.1:1.800716 
067715890411 
067750730507 
067760880482 
e68822334@~~9 
OK, 
SEG #INTERFACE4384 
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",******",****",***********.",*********************************** 
'" . THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL .1' 
'" THE PROCESSING OF THE PRONOTIONAL PUBLISHING S~'STEN. *' 
*"''''''''''***'''**'''***********'''************************.'''******.",**** 
ENTER USER CODE:DJE201 
ENTER PASSWORD: 
17/86/1981 
15:25:57 
~'OUR LAST ACCESS DATE 
YOUR LAST ACCESS TI I1E 
*****************************************.",*.",******,********** 
* ~. 
* 
.* 
* 
* 
* 
* 
COf/PUTER STUCHES DEPARTfo1ENT 
PRONO TI OIJAL LI TERATUf.:E PUBLI SH WG S~'STEf'1 
11ENU 
:f: 
~. 
* 1/0' 
'" * * 01-I1ENU FILE NAIIITENANCE DIALOGUE. *' 
'" 02-RELATION5 FILE HAINTENANCE DIALOGUE. '" 
* 03-USERS ACCOUNT FILE NAINTENANCE DIALOGUE. • 
'" 04-USERS ACCOUNT REPORT. . •. 
'" OS-INTERFACE REPORT(LEGAL AND ILLEGAL EUTRIE5.l. 'f 
.", 06-DATABASE NAIN TENANCE. .• 
'" Or-RELATION DATA LIST. 'I 
***********************.'/0'********.'/.'****.'/.'*****.'/.'******** .• ,*****'* .• 
ENTER CHOICE: 08 
INCORRECT CHOICE 
Continue List 5.8 117 
ENTER CHOICI-:: 07 
ENTER f1RX. 72 CHRf;:RCTERS OPERATION DETAIL 
PR INT CRTEGOR't' 
ENTER flAX, 8 CH. FILE NRt/E 
CRTE4384 
0677i075B202 
0677i075B2t15 
0677i075B2ii 
0677ii80£l70] 
0677i18013704 
0677ii8013705 
0677118013707 
0677i24113905 
0677138]£1)(04 
0677H84£1715 
0677i589134tl1 
06771589£1405 
06771589£1411 
067715890412 
0677507]13504 
0677507]0507 
0677507]£1508 
0677507]135i2 
END OF RELRTION LIST 
DD 't'OU UANT )'0 RUN RNOTHER .rOB'? 
ENTER 't'E5 OR NO! 't'E5 
ENTER CHOICE: 06 
ENTER HAK 72 CHARAC TERS OPERRTI ON OETA I L 
UNION 14Fi RND CRTEGOR'r' 
RECORD TO BE INSERTEO IS: 
06771:1.800716 
RECORD TO BE INSERTED IS: 
067715890411 
06771.5890411Ek'ROR, RECOF:D EXISTS IN THE FILE 
RECORD TO BE INSERTED IS: 
0(\(750710507 
0677507]0507ERROR .. RECORD EXISTS IN THE FILE 
RECORD TO BE INSERTEO IS: 
067760880402 
RECORD TO BE INSERTED IS: 
068822314009 
Continue List 5.8 118 
DO 'r'OU t1RNT HORE UPDATE OPERATIONS 
ENTER 'r'ES OR NO! NO 
END OF DATA8ASE UPDRTE 
DO 'r'OU t1RNT TO RUN ANOTHER .rOB? 
ENTER 'r'ES OR NO! 'r'ES 
ENTER CHOICE: 07 
ENTER NAX. 72 CHARRCTERS OPERRTION DETAIL 
PRINT CATEGORY . 
ENTER NAX. 8 CH. FILE NANE 
CRTE4384 
136771t17502ti2 
067710750205 
136771 o 75e211 
06771181307133 
06771180e704 
0677118007t15 
067711800707 
067711800716 
0677124]0905 
0677118]0:<04 
067711840715 
0677158904tl1 
067715890405 
067715890411· 
067715890412 
0677507]0504 
067750710507 
0677S873&5t18 
067750738512 
067760880402 
068822334009 
END OF RELATION LIST 
DO 'r'OU J.1ANT TO F:UN ANOTHEP lOB'? 
ENTER 'r'ES OR NO! NO 
DO T'OU f.lANT TO CHANGE 'r'OUF.: PASSJ.lOF.'D? 
ENTER 'r'ES OR NO.' NO 
END OF THE FUNCTIONS 
OK .. 
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LIST 5.9 
SEG #INTERFACE41S4 
**************,"1<************************************,'1-.******** 
* THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL * 
* THE PROCESSING OF THE PRONOTIONAL PUBLISHING S'r'STEI1. * 
*******************************."'*******,,,"'********,"1<*****.'/0'***** 
ENTER USER CODE:D.TE201 
ENTER PRSSf.lORD: 
17/06/1981 'r'OUR LAST ACCESS DATE 
16: 01: 22 YOUR LAST ACCESS TINE 
***********************************************."'*********"'** 
* * 
* CONPUTER STUDIES DEPARTNENT * 
* PRONOTIONRL LITERATURE PUBLISHING S'r'STEN '" 
* * 
* 
* 
* 
* 
, flENU 
* 01-flENU FILE flAINTENANCE DIALOGUE. 
* t12-RELRTIONS FILE NAINTENANCE DIALOGUE. 
* tU-USERS RCCOUNT F!LE NRI NTENRNCE DIAL OGUE. 
* t14-USERS ACCOUNT REPORT. , 
* t15-INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES>. 
* 06-DATABASE NAINTENRNCE. 
* 07-DIRECT USE OF THF. RELATIONAL OPERATORS. 
* 08-RELATION DATA LIST. 
* 
* 
* 
* 
* 
* 
.'/.' 
* 
* 
* 
* 
* 
*********************************."1<******************,"'******* 
ENTER CHOICE: 08 
ENTER flAK 72 CHARACTERS OPERATION DETAIL 
PRINT QUOTATION ' 
ENTER NAX. S CH. FILE NAt1E 
lntOT4184 
06771 051 OXOtUOO 
t167710 75020226tl 
0677118t18701000 
867711810400500 
0677118201020130 
13677124313980913tl 
136771244136008130 
0677124501813660 
067711810XOO 790 
067711840781458 
067714710402550 
067715890408800 
120 
Continue List 5.9 
ti67715895500600 
8677587356084110 
END OF RELATIOU LIST 
00 YOU I-IAUT TO RUN ANOTHER ,rOB"? 
ENTER 'r'ES OR NO! YES 
ENrER CHOICE: 07 
BEJ.IARE PLEASE: 
THE 50RTN(AUTHOR NANE 50RT RLPHRBETICRLL Y.> 
5UBROUTINE, USE J.lF1. AS INPUT RUD I<lF2 AS OUTPUT 
THE 50RTT(TITLE SORT ALPHRBETICALLY.> 
5UBROUTINE, USE I-IF3 AS INPUT AND J.lF1. A5 OUTPUT 
*****************************:/<**************** 
ENTER MAX 72 CHARACTERS OPERATION DETAIL: 
SELECT lWOTRTION I4HERE #IS8N = ,86771.875""51.8X, J.[F1 
ENTER NAX. 72 CHRRRCTERS OPERATION DETAIL: 
END OF OPERATION5 
ENTER #I5BN PLEASE: 
06771. 851. 8X 
END OF DIRECT USE OF THE OPERRTIONS 
DO 'r'OU J.[ANT TO RUN RNOTHER JOB'? 
ENTER YES OR NO! YE5 
ENTER CHOICE: 06 
ENTER MRX. 72 CHRRRCTERS OPERRTION DETAIL 
NINUS blF1 FROt1 tWOTRTION 
RECORD TO BE DELETED IS: 
067(18510)(ti03B8 
00 'r'OU I4ANT t'/ORE UPDATE OPERATIONS 
ENTER 'r'ES OR NO! NO 
END OF DATAE:fJSE UPDRTE 
DO 'r'OU UANT TO PUN ANOTHER ,rOB'? 
ENTER 'r'ES OR NO! 'r'ES 
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Continue List 5.9 
ENTER CHO I CE: 08 
ENTER flRX. 12 CHARACTERS OPERATION C'ETAIL 
PRINT tWOTRTION 
ENTER f1RX. 8 CH. FILE NANE 
aUOT4184 
061110150202260 
06111180070100tl 
0611:t.:t.810400500 
0611:t.:t.820102000 
86111243t190t1900 
0611124406ti0800 
8677124503130660 
13611138407131450 
061114110482550 
06111589t1400880 
061115895500600 
0671501313513090ti 
06115tl1J:56tl0400 
END OF RELRTION LIST 
DO YOU HRNT TO RUN ANOTHER JOB? 
ENTER ~'E5 OR NO! NO 
DO ~'OU IJRNT TO CHANGE ~'OUR PASSJ.JOF.:D? 
ENTER YE5 OR NO! NO 
END OF THE FUNCTIONS 
OK, 
Continue List 5.9 
ED U1FL4384 
EDIT 
N 
06771051tl.l<t1tUtit~ 
C.··-'OJ/32/ 
06771051€t.l<ft12tiO 
FIL 
01(, SEG #INTERFACE4384 
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*********************************************."..****",,,,*,,,*,,,**.,,,* 
* THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL * 
* THE PROCESSING OF THE PROnOTIONAL PUBLISHING SFSTEI1. * 
**************************************************"'********* 
ENTER USER CODE:DJE201 . 
ENTER PASSI.JORD: 
17/06/1981 
16:20:48 
~'OUR LRST RCCESS DATE 
YOUR LRST ACCESS TII1E 
*******************"'**************************************** 
• * • 
* 
* 
• 
* 
• 
* 
COfofPUTER STUDIES DEPRRTNENT 
PF.·0f10TIONRL LITERATURE PUBLISHING S~'STEN 
NENU 
* 01-f1ENU FILE f1AINTENANCE DIALOGUE. 
• 02-RELATIONS FILE NAINTENANCE DIALOGUE. 
* OJ-USERS ACCOUNT FILE f1AINTENANCE DIALOGUE. 
* 04-USERS ACCOUNT REPORT. 
* tI5-INTERFACE REPORHLEGAL AND ILLEGAL ENTRIES). 
* 06-DRTA8ASE "IRINTENANCE. 
• Or-DIRECT USE OF THE RELATIONRL OPERATORS. 
* OS-RELRTION DRTR LIST. 
ENTER CHOICE: 06 
ENTER ttRi{ 72 CHARACTERS OPERATION DETRIL 
UNION UF1 RNC, auOTATION 
RECORD TO 8E INSERTED IS: 
06771 051 0><032tiO 
DO ~'OU I.JRNT f10RE UPDRTE OPEF.'ATIONS 
ENTER ~'ES OR NO! NO 
END OF C'ATF/BASE UPDATE 
DO ~'OU I.JANT TO RUN ANOTHER' ,rOB? 
ENTER \-'E5 OR NO! ~'ES 
ENTER CHOICE: 08 
ENTER NAX. 12 CHARACTERS OPERATION [;ETRIL 
123 
Continue List 5.9 
PR lilT aUOTATION 
ENTER I1AX. 8 CH. FILE NAI·1E 
auOT4J84 
867710510XtU200 
067710750202260 
067711808781800 
06771181040t1500 
067711820102000 
0677124J0900900 
067712440600800 
06771245t1J0066tl 
0677138JOX00790 
067713840701.450 
067714710402550 
06771589040080tl 
8677158955130600 
13677507J05130900 
1367750715600400 
END OF RELATION LIST 
DO YOU 14ANT TO RUN ANOTHER ,rOB? 
ENTER 'rlES OR NO! NO 
DO 'rlOU WANT TO CHANGE 'rlOUR PASSI-IORD? 
ENTER 'rlES OR NO! NO 
END OF THE FUNCTIONS 
OK .• 
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LIST 5.10 
SEG #INTERFACE4384 
************************************************"'*********** * THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL '" 
* THE PROCESSING OF THE PROI'10TIONAL PUBLISHING S~'STEI1, '" 
************************************************************ ENTER USER CODE:FI1Rl11 
ENTER PRSSI4ORD: 
89/86/i981 
19:48:413 
~'oitR LAST ACCESS DATE 
~'OUR LAST ACCESS TmE 
******************************.'/0'***************************** 
* 
'" 
'" 
'" 
* 
'" 
* 
.." 
COl1PUTER STUDIES DEPARTNENT 
PRONOTIONAL LITERATURE PUBLISHING S~'STEN 
NENU 
* 
* 
* 
* 
'" 
* 
'" 
.." 
'" 8i-USERS ACCOUNT REPORT. '" 
* t12-BOOKS LIST ACCORDING TO AUTHOR AND CATEGOR~'. '" 
* t13-PRICE LIST ACCORDING TO AUTHOR AND CATEGOR~'. '" 
* 84-TITLE LIST ACCORDING TO AUTHOR AND CATEGOR~'. '" 
*********************************.'/0'*"'************************ 
ENTER CHOICE: 02 
ENTER nCATED-CODE PLEASE: 
t15 
SORT STARTED ON AUTHOR NAfoIE 
SORT FINISHED 
END OF LISTING 
DO ~'OU UANT TO RUN ANOTHER ,TOB? 
ENTER 'r'ES OR NO! NO 
DO 'r'OU HANT TO CHANGE ~'OUR PASSHOF.:D'? 
ENTEF-' ~'E5 OR NO! NO 
PLEASE ENTE~:: SPOOL PF:'INT384 -Xi (AFTER OK) 
END OF THE FUNCTIONS 
OK, SPOOL PRINT184 -Xl 
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LIST 5.11 
LISTING OF PRINT~~4 17113 17 JUN 91 
AS tNGEP I QVe;qeEEt< Ip·\QOIJT' 
CHEMISTRV, ~HVSICS AND 4PPLICATION OF SU 
RFACE ~CTI~E 5U~ST~~CE5 
V1)LUi1E 1IC~e;:t1(S1RY IJr- ~IJFi.F~CE ACTIVE sue 
STANCES 
06-10PP I.' "::77 tl~(h) 7 
VOLUM':: ~lpw"SIC~ A,ii'· i'~vSICA'_ CHEMtSTRY 
QF $I..ir.f'':-CE A~ ~ t .... e :j~53T':'NCES 
1390PP 
VOLUME ';:APPLICArt IN OF SURFACE ACTIVE S 
USSTANCES 
1004PP t.:'l~7 (t .)77 1le:o 1 
::s: -VOL •• SET 
o /.:77 lO~lO X 
BAHN 
RE~CTION RATE COMPiLATION FOR H-O-H SYST 
EM 
0240PP l'i6$ V 1:,77 10750 :: 
O£VRIEe/KCCHVA 
TOXINS OF ANIMAL AND PLANT ORIGIN 
?ROCEEDING OF THE '.!lST ANNUAL MEETING OF 
THE ANIMAL AND PLANT ASSOCIATION ORIGIN 
, FRANCE lill 
EDITED BY A. J. u~'.tR:ES ANO N. M. KOCHVA 
I DEPARTMENT OF BIljLOG'", UNIVERSITY OF T 
E::HNO:.OGY, LOUOHeO~COH. 
VOL. 1 
t yet tj 1:,77 1'::430 '9 
vQ~Ui1~ 2,;aRIEF HI~~aR"" uF ANU1AL ANG PLA 
lilT OAlCiIN 
IT IS vERY rMPORTANf TO STIjDY HISTORY AN 
il CRlon.: OF THE ANIMAL.S A:~D FLAtU IN :':OR 
LO. 
CONTENT~I nus BCI) '. COt.rAINS THE HISTORY 
OF t.~dMAL IN THt: EAIlL"f 91AGE: or- fi-lE LIF 
F. 
001 
033epp 
VOL. :3 
0292PP 
19Q1 
:s -V~L. SET 
FREIIHUZINGUR 
I) 677 12441) 6 
I) 1;,77 124~O :: 
I) 677 14710 4 
ANALYTICAL ASPECTS ~F MF.RCURY AND.OTHER 
HEAVY METAL.S IN THE ENVIRONMENT 
PROCEEDING QF THE 1ST HEAVY MEr~L.' U. s. 
A. 197'5 
EDIT~D BY ROLAND W. F~EI, ANALVTICAL REA 
SEARCH AND OEVEL.OPMENT .. PHARI'1ACEUTICAL DE 
PA"TMe:NT, S.qNDOZ t. TO ••. SWITZERf..A!'JD .. 
INCREASED AWARENESS OF THE HARMFUL EFFEC 
TS OF MERCURY AND OTHER HEAVY METALS SUC 
H ~S LEAD, CADMIUM, ANTIMONV, ETC., IN T 
HE ENVIRONME~~T MEIAN:l THAT LIMITS OF CONT 
AMINATION HAVE BEEN SET IN THE WOP.LD 
CONTENTS IN BRIEF' ~SE OF MERCURY IN AGR 
ICULTUR~ AND ITS RELArl~NSHI? TO ENVIRON 
MENTAL POLLUTION. THF. MICRODETECTION OF 
MERCURY AND ORGANO"~RCURY COMPOUNDS IN E 
NVIRONMENTAL MATERIA~S •. 
0204PP 197'5 o ~77 1'5990 4(CLOTH) 
o 677 1'599'5 '5(PAPER) 
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LIST 5.12 
01(. St:G IfINTERFRCE4JS4 
*****.'1'************************"'**********************.+..***** .• .' 
* THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL '" 
* THt: PROCt:SSING OF THE PRONOTIONRL PUBLISHING S'r'STEf1. * 
*********************************************************** .... ENTER USt:R CODE:Ff1Rl1:1. 
ENTER PASSUORD: 
:1 7/136/:198:1. 't'OUR LAST RCCESS DRTE 
:16:3:1:17 't'OUR LAST ACCESS TIf1E 
************************************************************ 
* 
* 
* 
.'/< 
.'/< 
.'/< 
* 
* 
CONPUTER STUDIES DEPRRTf'tENT 
PRONI..1TIONAL LITERATUI,:E PUBLISHING S'r'STt:N 
f1ENU 
.'/< Oi-USt:RS RCCOUNT REPORT. 
.'/< 132-800KS LIST ACCORDING TO RUTHOR RND CRTfGOR'r'. 
.'/< 133-PRICt: LIST ACCORDING TO AUTHOR AND CA TEGOR'r'. 
* 84-TITLt: LIST ACCORDING TO AUTHOR AND CATEGORY. 
* 
* 
*' 
* 
* 
'" 
* 
* 
* 
'" 
'" 
'" 
*.'1'********************.'1'*******************.",************."'**** 
ENTt:R CHOICt:: 133 
ENTt:R If CA Tt:G-CODE PLEASE: 
05 
SORT STARTED I..1N AUTHOR />lANE 
SORT FINISHED 
ENTt:R EXCHANGE RATE PLEASE 
(SUCH AS 9. 999'> 
:1. 9413 
END OF LISTING 
DO YOU UANT TO RUN ANOTHEf: JOB'? 
ENTER 't'ES OR NO! . NO 
DO YOU UANT TO CHANGE POUF.: PRSSMOF:D? 
ENTt:R YES OR NO! NO 
PLEASE EI·ITER: SPOOL PRUJTJ84 -X:1 (AFTER O/() 
END OF THt: FUNCTIONS 
OK.. SPOOL PR INT384 -X:1. 
LIST 5.13 
LISTING OF PRtNT113': 1'/141 17 IUN el 
ASINGE~.'OVEPBEEf(/P11ClOUT 
VOL. 1 
o 677 l1S()'~ 7 PS.lS 
VOL. 2 
" 617 118104 1~6? 1:5.00 
VOL,. 3 
o 6.77 11821) 1 190; $20.00 PI0.30 
3 -VOL. SET 
o 617 lQ~10 X '32.00 PI6.4~ 
BAHN 
o 677 10750 2 
DEVRIES/hOCHVA 
VOL. 1 
o 617 12430 ~ 1991 
VOL. 2 
o 677 14440 6 
VOL_.3 
0· ...... .,7- 124~O 3 1991 
-(3 •. -VOL. SET 
o ~17 14710 ~ 
FREI/HUZINGUR 
o 677 1~e90 4 CL 197~ 
o 677 15895 5 PA 
$9.00 
$8.00 
$6.60 
P4.63 
P4.12 
P:S.40 
P4.12 
P:S.09 
127 
001 
128 
LIST 5.14 
******************.'1<**.'/.'**************"'****"'.'1<.",.***************., .. 
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL RLL .'/. 
* THE PROCESSING OF THE PRONOTIONRL PU8LISHING S~·STEf'1. .'/ 
****************************************:*~:****************** 
ENTER USER CODE:FI1R1.1:1. 
ENTER PRSSWORD: 
:1.7/06/:1.981 
17:19:05 
YOUR LRST ACCESS C'RTE 
~'OUR LAST ACCESS TINE 
***************.",**************************.",***************** 
* * 
'" 
'" 
* 
* 
* 
* 
* 
CONPUTER STUDIES DEPRRTI1ENT 
PRONOTIONRL LITERRTURE PU8LISHING ST'STEN 
f1ENU 
* 01-USERS RCCOUNT REPORT. 
* 02-800KS LIST RCCORDING TO AUTHOR AND CRTEGOFi:P. 
* O]-PRICE LIST RCCORDING TO AUTHOR ANC) CATEGDr:..'~'. 
* 04- TITLE LIST RCCORDING TO AUTHOR RND CATEGORP. 
*.",**************************************.",*.",******.",******"'*** 
ENTER CHOICE: 04 
ENTER #CRTEG-CODE PLEflSE: 
85 
SORT STRRTED ON TITLE DRTR 
SORT FINISHED 
. END OF LISTING 
DO ~'OU WANT TO RUN RNOTHER .rOB? 
ENTER ~'ES OR NO! NO 
DO ~'OU WRNT TO CHRNGE ~'OUR PRSSI~ORD"? 
ENTER YES OR NO! NO 
PLEASE ENTER: SPOOL PRINTJ84 -Xl (RFTER OK.> 
END OF THE FUNCTIONS 
OK, SPOOL PR INT384 -X:1. 
OK, 
In 
~ 
. 
In 
l-
V> 
..... 
...J 
LISTING OF PRINT·384 17=46 17 JUN 131 
001 
Af'.tALVlICAL flSPECTS t)F M~RCURY AND OTHER HEAVY METALS IN THE ENVIRONMENT 
CHEf1IsrR'V 1 PHYSICS .:.:.ND !.iPPLlCATION OF SURFACE ACTIVE SUBSTANCES 
REACTION RATE CDr1PILATION FOR H"O-H SYSTEM 
TOXINS OF ANIMAL A:J:o PL;"NT OftIGIN 
IFRF.:I/HUZ(NGIJ~ 
I A51 NLJ';:R IG' .. 'ERhE:CI~.' PAl.\OUT 
IBr~HN 
I OEVR 1 t:~ IKOCH'JA 
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LIST 5.16 
******.'I'*********************************~,**************,. . ,..*** 
.", THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL *' 
* THE PROCESSING OF THE PROnOTIONAL PUBLISHING SPSTEN. * 
*******""*""""""***""****************""*******************""""***.'1'** ENTER USER CODE: ,THRN] 
ENTER PASSUORD: 
t19/06/1981 ~'OUR LAST ACCESS DATE 
~'OUR LAST ACCESS TInE 18:50:50 
*************""***",,*****************,,,'********************"'**'" 
"" '" 
* 
"" 
* 
"" 
"" 
* 
* 
CONPUTER STUDIES DEPARTfoIENT 
PRONOTIONRL LITERRTUFi'E PUBLISHING S~'STEf'1 
f1ENU 
* 01-NENU FILE NRINTENRNCE CrIALOGUE.· 
""02-RELATIONS FILE f1RINTENANCE DIALOGUE. 
"" tl]-USERS RCCOUNT FILE HRINTENANCE DIALOGUE. 
* 04-USERS RCCOUNT REPORT. 
* OS-INTERFACE REPORHLEGAL ANC, ILLEGAL ENTRIES'>. 
* 06-DATRBASE ~IAINTENRNCE. 
"" 07-BOOKS LIST RCCORDING TO AUTHOR AND CATEGOR~'. 
"" OB-PRICE LIST RCCORDING TO AUTHOF.: AND CATEGOR~'. 
"" 09-TITLE LIST RCCORDING TO AUTHOR AND CATEGORP. 
* 10-DIRECT USE OF THE RELATIONAL OPERATOFi·S. 
* it-RELATION DATR LIST. 
*************""***""",,****************,,,.************************ 
ENTER CHOICE: . 1.0 
BEI1ARE PLERSE: 
THE SORTN(RUTHOR NRf1E SORT RLPHA8ETICALL 1') 
SUBROUTINE, USE 14F:1. AS INPUT AND foIF2 AS OUTPUT' 
THE SORTT<"TITLE SORT ALPHABETICALL ~') 
SUBROUTINE,USE UF] AS INPUT AND I1F:1. AS OUTPUT 
""""********""***********""************"'****"',***** ENTER NR:':' 72 CHRRRCTERS OPEFi'ATIOI~ DETAIL: 
SELECT CATEGORU I1HERE CRTEG-CODE= ,02.. Io/F? 
ENTER NAg. 72 CHRRACTERS OPEf:ATION DETAIL: 
END OF OPERRTIONS 
ENTER CRTEG-CODE PLEASE: 
02 
CRTEGORU INCOf:F.:ECT Fi'ELRTION NAI1E 
MF? INCORRECT Fi"ELRTION NAfo1E 
CATEG-COOE <" INCORRECT NAND 
THERE IS NO OUTPUT RECOR[i 
THE RUN HRS NOT SATI5FACTOR~' 
~'OU CRN NOT CONTINUE f.lITH THIS RUN 
END OF DIRECT USE OF THE OPERATIONS 
DO ~'OU I·IAIJT TO RUN ANOTHER lOB? 
ENTER ~'E5 OR NO! NO 
DO ~'OU PFINT TO CHANGE 'r'OUR PR5SbJOF."Cr? 
ENTER ~'ES OR NO! NO 
END OF THE FUNCTIONS 
Of(, 
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*************.'/..********************"'''''''*'''*~,'''*''''''*'''************* 
* THE FUNCTION OF THIS INTERFACE IS TO CONTF:OL ALL .... 
* THE PROCESSING OF THE PRDNOTIONAL PUBLISHING S~'STEr'l. ·f: 
***********************************************.",'************ ENTER USER CODE: ,TNA24] 
ENTER PASsHORD: 
17/06/1.981 
17: 51: 40 
~'OUR LAST ACCESS DATE 
'r'OUR LAST RCCEss TINE 
****"'***************"''''****'''*'''**'''*'''''''''****''''''**'''*'''****'''***"''''**''' 
* * 
'" 
'" 
* 
'" 
'" 
'" 
'" 
CONPUTER STUMES C'EPARTI'1£NT 
PRONOTIONAL LITERATURE PU8LISHING S'r'STEN 
NENU 
'" ti1-NENU FILE NAINTENANCE MRLOGUE. 
'" ti2-RELATIOIIS FILE NRINTENANCE iDIALOOUE. 
* ti3-USERS ACCOUNT FILE f1AINTENANCE DIALOGUE. 
'" 04-IJSERS ACCOUNT REPORT. 
* 05-INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES.>. 
'" 06-DATABASE NAINTEIIANCE. 
'" 07-8001\'5 LIST ACCORDING TO AUTHOR AND CATEGDR~'. 
'" 08-PRICE LIST ACCORDING TO AUTHOR AND CATEGOR~'. 
'" 09-TITLE LIST ACCORDING TO AUTHOR AND CATEGOR~'. 
'" 10-DIRECT USE OF THE RELATIONAL OPERATORS. 
'" 1i-RELATIOfJ DATA LIST. 
ENTER CHOICE: :1.0 
BEI.JARE PLEASE: 
THE SORTN(AUTHOR NAI1E SORT ALPHA8ETICALL'r''> 
SUBROUTINE. USE ~/F1 AS INPUT AND I4F2 AS OUTPUT 
THE SORTT( TI TLE SORT ALPHRBETI CRLL 'r''> 
SUBROUTINE. USE I.JF] AS INPUT AND flFl RS OUTPUT 
"'********"''''''''''*'''*''''''****'''*''''''*'''***'''''''''''''''**''''''**'''**''' ENTER NA>:. 72 CHARACTERS OPERATION DETAIL: 
SELECT PAGE'r'EAR I.JHERE PUB-~'EAR ) ,79.. I-IF] 
ENTER NAX. 72 CHARACTERS OPERATION DETAIL: 
lOIN I,IF] AND AUTHORTITLE OVER #BLURB-NO I.JF:J. 
ENTER 11A>:. 72 CHARACTERS OPERATION DHAIL: 
PRO,TECT I.JFl FO:J.F02F06F04 .• ENF2 
ENTER NAY.. 72 CHARACTERS OPERATION DETAIL: 
,TOIN UF2 AIID ISBII OVER #BLURB-NO HPART-VOLUNE I.JF] 
ENTER 11AY.. 72 CHARACTERS OPERATION C,HAIL: 
PRO,TECT I-IF] FO:J.F02F03F05F04, E HF:J. 
ENTER NAX. 72 CHARACTERS OPERATIOU C,HAIL: 
,TOIN MFl AND l~Ut1TATION O~'ER #ISBII HF2 
ENTER I1AX. 72 CHARACTERS OPERATION DETAIL: 
PROlECT ~/F2 F01F02F03F04F05FO?', E UFl 
ENTER NAX. 72 CHARACTERS OPE{;:ATION DETAIL: 
SORTfJ 
ENTER NAY.. 72 CHARACTERS OPERATION [)ETAIL: 
PRINT blF2 (PRICE LIST.> 
ENTER NAX. 72 CHARACTERS OPERATION N:TAIL: 
END OF OPERATIONS 
ENTER PU8-~'EA'" PLEASE: 
79 
SORT STARTED ON AUTHOR NAI'I£ 
SORT FINISHED 
ENTER EXCHANGE RATE PLEASE : 
,- • f p .... I . i 1-' 1..-01'1 t.1Y\-l~ '= I,;> T 
(SUCH RS 9.999'> 
1.940 
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END OF DIRECT USE OF THE OPERATIONS 
DO YOU J.lRNT TO RUN ANOTHER .rOB'? 
ENTER YES OR NO! NO 
DO ~'OU J.lRNT TO CHANGE ~'OUR PR5S~/ORD? 
ENTER 't'E5 OR NO! NO 
PLERSE ENTER: SPOOL PRINT384 -Xi (AFTER OK) 
END OF THE FUNCTIONS 
OK, SPOOL PRINT384 -Xi 
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LIST 5.18 
LISTING OF PRINT3e~ 19107 17 JUN SI 
DEVR1ES/HOCHVA 
VOL. I 
o 677 12430 9 1 ~131 09.00 P4.63 
VOL. 2 
o 677 1244" 6 1931 oa.oo P4.12 
YOL. 3: 
o 677 12~!iQ 3 11'$1 $6.60 P3.40 
INSTITUTE OF REACTION TRANSITION 
o 677 ~0730 3 CL 1930 09.00 P4.63 
o 677 507:;5 6 PA $4.00 PZ.06 
001 
134 
LIST 5.19 
**"'**************************************.1:*****************~: 
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL ~: 
* THE PROCESSING OF THE PR0l'10TIONAL PUBLISHING S~'STEf1. '" 
********************************************",*************** ENTER USER CODE: DJE2lH 
ENTER PASSWORD: 
1 ?/06/1981 YOUR LAST ACCESS DRTE 
16: 25: 56 'r'OUR LAST ACCESS TInE 
***************************************************~1:******** 
* * COf1PUTER STUDIES DEPARTNENT 
PRONOTIONAL LITERATURE PU8LISHING S~'STEf1 
nENU 
* * 
* .1: 
* .1: 
'" 01-NENU FILE f1AINTENAHCE DIALOGUE. * 
'" 02-RELATIOHS FILE f1AINTEHANCE DIALOGUE. '" 
'" t1]-USERS ACCOUNT FILE "IRINTENANCE DIRLOGUE. * 
* ll4-USERS ACCOUNT REPORT. * 
* tI5-INTERFACE REPORT<LEGAL AND ILLEGRL ENTRIES). * 
* ll6-DATABASE NAIN TENANCE. '.1: 
* 07-DIRECT USE OF THE RELATIONRL OPERRTORS. * 
'" OS-RELATION DATR LIST. .1: 
**************************"''''****'''*******''''''***.'/..************** 
ENTER CHOICE: ll7 
BEWARE PLEASE: 
THE SORTN(AUTHOR NRI'1E SORT RLPHABETICALL ¥) 
SUBROUTINE, USE 11Ft RS INPUT AND I{F2 AS OUTPUT 
THE SORTT(TITLE SORT ALPHABETICALL T') 
SUBROUTINE, USE un AS INPUT AND 14Ft. AS OUTPUT 
****************.1:***************************** ENTER NAX. 72 CHARACTERS OPERRTION DETAIL: 
SELECT CATEGOf;:¥ I.JHERE itCATEG-CODE = .' 22., I4F1. 
£flTER NAY.. 72 CHARACTERS OPERATION e,ETAIL: 
ENC' OF OPERATIONS 
ENTER itCATEG-COe,E PLEASE: 
22 
THERE IS NO OUTPUT RECOf;:D 
THE RUN HRS NOT SA TISFACTOR'r' 
'r'OU CAN NOT CONTINUE WITH THIS RUN 
END OF DIRECT USE OF THE OPERATIONS 
DO YOU ~/ANT TO RUN RNOTHER .rOB'? 
ENTER YES OR NO! NO 
[1(, lOU MANI TO CHANGE ~'OUR PASSNOF.:M 
ENTER 'r'ES OR NO! NO 
END OF THE FUNCTIONS 
OK,. 
List le ***""***************;,:,~***",,,,*,,,,*;/<*,,,,,,*,,,**,,,,,,,,,**,,,*,,,*,,,**",,,,**,,,,,,**,,,., 
* THE FUNCTION OF THIS INTEPFACE IS TO CONTROL ALL ., 
'" THE PROCESSING OF iHE PPONOTIolIAL PUBLISHING S'r'STEN. 
**"'***"'''''''*'''* ",,,,*,,,,,,*,,,*,,, . ,..*,,,,,,,,,**,,,,,,,,,*,,,,,,*,,,,,, "''''''''''*''''''* "'* ", . .,..* ",,,,,,,,,,,,,,,,,,,,,,,,,., 
ENTER USER CODE: D.TE2tl1 
ENTER PASSNOF'D: 
J7/06/1..981.. 
1..8:07:50 
'r'OUR LAST ACCESS DATE 
'r'OUR LAST ACCESS TIf1E 
'" '" "'.." '" '" '" '" '" '" '" '" '" '" * '" '" '" '" '" '" * '" '" * '" '" * '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" "'''' '" '" .... '" '" ",.' 
'" 
'" 
'" 
'" 
"" 
"" 
"" 
"" 
COP/PUTER STUMES DEPARTl1ENT 
PROHOTIONAL LITERRTURE PUBLISHING S'r'STEI'1 
11ENU 
"" tl1..-NENU FILE f1AINTENANCE DIALOGUE. 
:/< t12-RELATIONS FILE NAINTENANCE DIALOGUE. 
"" tU-USERS ACCOUNT FILE t1AINTENANCE MALOGUE. 
"" (-I4-USERS ACCOUNT REPORT. 
"" 05-INTERFACE REPoRHLEGAL AND ILLEGAL ENTPIES). 
"" 86-DATABASE NAIN TENRNCE. . 
'" 87":'DIRECT USE OF THE RELATIONAL OPERATORS. 
"" 8S-RELATION DRTR LIST. 
., 
.. , 
, 
., 
., 
,. 
"" "'"""'",, '" '" "'''' "'"""" '" "'"" '" "'"""" '" * '" "'''''.1< * '" ** "';/< '" ** * * '" 'I,' '" '" '" '" '" '" '" '" '" "' ...... '" '" '" * '" "' ........ '" "'., 
ENTER CHO ICE: 07 
BEURRE PLEASE: 
THE SORTN(AUTHOR NANE SOf;:T ALF'HABETICALL'r') 
SUBROUTINE, USE UF1.. AS INPUT AND UF2 RS OUTPUT 
THE SORTT(TITLE SORT ALPHRBErICALL'r') 
SUBROUTINE,USE MF3 AS INPUT AND UF1. RS OUTPUT 
*""",,"'''''''''''''*'''''''''''''''''''''''''''*''''''*''''''''''''*'''***''''''****'''.''''''*****''' ENTER NRg 72 CHRRRCTERS OPERRTIoN DErAIL: 
SELECT (WOTRTION I.JHERE BOOK-PRICE =) .' t18508, MF2 
ENTER NAX. 72 CHRRRCTERS OPERRTION DETRIL: 
END OF OPERATIONS 
ENTER BOOK-PRICE PLEASE: 
Ol1500 
. END OF DIRECT USE OF THE OPERATIONS 
DO 'r'OU NRNT TO RUN RNOTHER .rOE:? 
ENTER 'r'ES OR NO! NO 
DO 'r'OU NANT TO CHRNGE 'r'oUR PASSI·loF:D? 
ENTER 'r'ES OR NO! . NO 
END OF THE FUNCTIONS 
OK, SLIST J,f2FL4384 
06771..05H"KtiJ.200 
~1677it11502t122t:O 
I] 6771.. 1.. 8tilJ 701. 000 
06771..1..8H14005t1ti 
067711..8201..02vti ti 
06771..2430900900 
06771..2441]61]0800 
06771.. 24503 00i:~ 60 
0677i3830;,\'00790 
06771..1:840701.450 
06771.4 71.0402550 
0677158913400800 
0677158955t10t~t10 
')'::"??~1:1""71:1 r::::,-:.,:'i W lA l:i 
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5.3 Conclusions 
The object of the work described in this thesis was to develop 
a model database for a typical promotional publishing house. 
Initially. the problems of their cataloguing system which was 
required to produce the main types list. and the security and 
integrity of the batch system was discussed. 
The advantages of the relational database which has been presen-
ted include simplicity. data independence. symmetry. with a theore-
tical foundation. 
A relational database model has been implemented which satis-
fies the requirements for data storage i.e. safe. compact and is 
easily accessible and changeable. 
The relationship operators (UNION, MINUS. SELECT, PROJECT. JOIN. 
COMPLEMENT) have been implemented to manipulate the database. 
Also. this thesis has discussed the terminology of the rela-
tional data model and traced its development in terms of normaliza-
tion theory and implementation techniques. A high level interface 
has been implemented which assists the unsophisticated user for 
making the system easy to use. Menus are automatically generated 
with each menu displaying a complete list of processing alternatives 
to the user. This is a simple but effective technique which saves 
time and reduces errors. 
A number of authentication techniques were implemented to demon-
strate possible methods of stopping the unauthorized user from acces-
sing the information stored in the database. Two programs were also 
implemented to produce reports to inform the DAB about any legal or 
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illegal attempts to the database helping him by indicating the weak 
points of the security techniques for future developments. The 
direct use of the relational operators and the subroutines has been 
implemented which permits special users (users who know exactly how 
the database is organized) to manipulate the database and obtain 
the required data. 
The model provides the foundation for a complete listing 
system. 
The coding is based on structured programming techniques, as 
far as possible, and can be altered fairly simply. The COpy state-
ment is used in conjunction with a 'library' of copied material for 
areas which occur more than once. So that once the master copy of an 
item to be altered is updated, then all that has to be done is to 
re-compile any program using that particular 'copy file'. The model 
has been implemented on the PRIME 400 computer system. The PRIME 
had several useful and powerful utilities which assisted the deve-
loped model. 
It is clear, however, that further attention could be directed 
to data validation, and to securing the information against system 
malfunction. 
5.4 Future Enhancements 
The major enhancement possible for the future is to extend 
the system so that stock records can be added to the database con-
cerning the books, so that orders can be dealt with directly. This 
would require a considerable amount of work. 
l~ 
It should also be possible to develop a systematic method 
for evaluating the database system and for measuring its cost 
and effectiveness. 
Finally. it would be beneficial if the same database system 
could be applied to bibliographic retrieval for use in libraries. 
This will need a considerable amount of work on the user communi-
cation aspects to convert it to a complete on-line system for use 
by more than one user. 
APPENDIX A 
LISTING OF FILES 
LISTING OF GENERALP 11=47 28 MAY 81 
SECU4384 
DJE201 
JMA243 
LNB2'Z5 
015102411394091052SPROF. 
02409241S2617e10~27MR. 
0001122000000000000MR. 
D. J. EVANS 
J. M. ABOUL-JABBAR 
L. N. BLACKBURN 
List of the User's Account File. 
LISTING OF GENERALP 16:14 16 .rUN 81 
MENU43:34 
01 MEN;j r I L~ MA 1 NTEr'JANCE 0 I ALOOUE. 
i)2REL..1 r r ONS FILE MA INTENANCE 0 IALOOUE. 
O:::USE~5 .:\CCOUNT FILE: I"IAItITE~JMJCE DIALOOUE. 
c)4USEt1:3 FILE STATU3 REPORT. 
v~INTEi'~j;'ACE REPC~T :'LEGAL AND ILLEGAL ENTRIES). 
06DAT.:\;C.SE MAINTEN~NCE. 
,)7BOQ)·.3 LIST ACC~RL\rNG TO AUTHOR AND CATEQORY. 
08PRICe.: LIST ACCt'RDING TO AUTHOR AND CATEGORY. 
09TITL.E LISi ACCOH!J1NG TO AUTHOR AND CATEGORY. 
100:flECi USE OF THe.: RELATtON':'L OPERATORS. 
11REL~;:ON LIST(f:SLDS lNAME,LENGTH,AND DATA). 
List of the Menu File. 
LISTING OF GENERALP 16:32 16 JUN 81 
RELA4·384 
01020304050607081)910 
01020304050607080910 
01020910 
AUTHORTITLE OZ*BLURB-NQ 
CATEGORY 01~BLURB-Na 
00I010AUTH-NAME 011042S0'JK-TITlE 0~31:)') 
0010 to#eATEG-CODE 011002 
1001010CONF'ERENCE 011120 . CONFERENCE 03t1=BLURP-NQ 
CONTENT OS.SLUfiS-NQ 
DESCRIPTION 07*BLURB-NQ 
EDITOR 04*BLUR8-NO 
ISBN 09~ISBN 
tlAGE'1t:AR 05tfBLURB-N<J 
QUOT~TION 10tttSBN 
SUBTITLE 06*BLURB-NQ 
WFt l1tt8LUR8-N~ 
WF2 1:4"&LUi~8-NtJ 
10BOOK-PRICE ()78t)0'5 
WF3 13*BLU~B-NO 
\ 0* prtRT-VOLUME078003 
001010#PART-VOLUMEO 11 003CONTENT 0142:)!) 
00101 O_PART-VOLUMEO 11003DESCRI PTtON 0142<'0 
001010EDITOR 011160 
001010ttSLURE'-NO 011010JtPART-VOUJME021n ':, 
0010 It)#PAAT-vOLUMEO 11 t)03NQ-OF-PAGE 014')')JPUB-YEAR 
001010BDOK-~RICE 011005 
001010~PART-VOLUMEO 11003SUBTITLE 0141,j,) 
OOlOl08CATEG-CODE 0110')2 
1)01 t) 1 a_PART-VOLUMEO 11 003AUTH.."NAME I) 1 dt)<l":: '" r SEN 
0011) 1 04tPART-VOLUMEO 11I)03AUTH-NAME Ot4c)a.:PIJB-YEA~ 
List of the Relations Description File 
LISTING OF GENERALP 1~121 16 JUN et 
FUNC4384 
0701SELECT CATECiORY WHERE "CATEO-COOE • ,1)'5, WF1 
0702JOIN AuTHORTITLE AND WFl OVER _BLURB-NQ WF2 
1)703PROJECT WF2 FOIFO~F03'E WF3 
07Q4COMP CONFERENCE BY WF3 OVER ,SLURS-NO WF1 
070SJOIN WF,'l AND WF1 OVER "BLURB-NO WF2 
0706PROJECT WF2 Fl)lFI)2FI)3FOS,E WF3 
0707CQI'1P EDITOR BY WF3 aVER #BLURB-NO WFt 
0708JOIN WF3 AND "';1 aVER ~BLURe-NO WF2 
0109PROJECT WF2 FOIFO:F03F04FI)~, E WF3 
0710JOIN WF·'l AND PAGEYEAR OVER .. BLURB-NO WF1 
0711 PROJECT WFt Ft) IF01F02F03F04F05F08F09, E WF2 
071ZCOMP SUBTITLE BY WF2 OVER .. SLURB-NO _PART-VOLUME wF3 
07t3JOIN WF2 AND WF3 OVER "BLURB-NO "PART-VOLUME WFt 
0714PROJECT WFt FI)lFO;:F03F04FI)5F06FllF07FI)8,E WF2 
0715COMP DESCRIPTION BY WF2 OVER #BLURB-NO #PART-VOLUME WF3 
0716JOIN WF2 AND W~~ OVER "BLURB-NO .. PART-VOLUME WFl 
0717PROJECT ~1 Ft) IFO::F03F04F0'5F06Ft)1FI2F08F09, E L-lF2 
07t8COMP CONTENT BY WF: OVER *BLURB-NO "PART-VOLUME WF3 
07t'>JOIN WF'2 AND WF3 OVER #BLURB-NO "PART-VOLUME WFt 
07::0PROJECT WF 1 Ft) IF(l2Ft).3F04Ft)5F06FI)7F08F 13F(J9F 1 t), E WF2 
O?21JOIN WF'2 AND I39N OVER "BLURB-NO #PART-vOLUME WF~ 
0722PROJECT WF3 Ft)lF02F03F04F05F06F07FO:::F09FI0F11F12,E WFl 
1)72;'SCRTN 
~724PRINT WF2 (SOOKS LIST) 
07::!5END OF OPERATIONS 
08015ELECT. CATEGORy WHERE .'CATEG-CODE ~ ,1)5, WFl 
080~J']IN AUTHORTtTLE AND WFt OVER "SLURB-NO L-lF"Z 
OBO;.PROJECT WF2 Ft)lF0;F03,E WF3 
Oe04JOIN PAQEYEAR AND WF3 OVER #BLURB-I'JO WF1 
OS(l5?ROJECT 101Ft FOtFI);'-F06F04,E WF2 
Oe06JIJIN WF2 ANO ISBN OVER "BLURB-NO ttPART-VOLUME WF3 
0807?AOJECT WF3 Ft)lFO::F03F05F04,E WFl 
06:0SJOIN 101Ft AND QUOTATION OVER ttISBN, WF2 
0809PROJECT WF2 FOIF0.2Ft)3F04FI)SF07,E WFl 
OS10~ORTN 
O$tlPRINT WF2 (PRICE LIST) 
OSt2END OF OPERATIONSS 
0901SELECT CATEGORY WHERE "CATEG-CODE • ,1)5, WF1 
0~02JOrN AUTHQRTITLE ~ND WF1 OVER "BLURB-NO WF2 
0903PPQJECT WF2 FO:::F03,E WF3 
0904S0?TT 
O'O~PRINT WFI (TITLE AUTHORS LIST) 
0906END OF OPERATIONS 
List of the Listing Operations Detail File. 
LISTING OF GENERALP IS=26 24 JUN 81 
CATE4384 
CATEGORY o IOBLURB-NO 
067710750202 
067710750205 
067710750211 
067711800703 
06771180071)4 
067711800705 
067711800707 
067711800716 
067712430905 
067713830X04 
067713:34071!5 
06771'5890401 
06 7715:3'~0405 
1)61715890411 
067115;3~0412. 
0677507:;:051)4 
06775t)7:0~1)7 
0677507::051)8 
(l617SI)730'51 '2 
()677~088041)2 
1)68::!;22:::::41)IN 
OOIOIO*CATEG-CODE 011002 
List of the Category Relation. 
LISTING OF GENERALP 12'37 16 JUN 81 
AUTH4384 
AUTHORTITLE O~8BLURB-NO 0011) 10AUTH-NAME 011042BOOK-TITLE 0'331:)(' 
AJ REACTION RATE C~MPILATIaN PaR 0677107'502SAHN 
0477118007ASINGER 
04771:4309DEVRIES 
047713830X9ROWN 
0677158904FREI 
Q'JER9EEK 
"OCHVA 
PACOUT LMSTTNCHEHISTRV', PHYS!CS ':'ND APPI_IC.;j 
AJNM TOXINS OF ANIM~L AND PLANT OR' 
Le LIQUID CRYSTAL; IN 2: PARTS 
ENT 
0477~0730SINSTITUTE 
HUZINGUR TLOP ANALYTICAL ASPECTS JF MERCURY 
OF REACTION TRANSITION **REACTION TRANSITION STATES 
List of the AUTHORTITLE Relation. 
LISTING OF GENERALP 12=41 16 SUN el 
CONF4384 
CONFERENCE 03MFLURB-NO 001010CQNFERENCE 0111:0 
t)6771;:4309PROCEEDING OF THE 21ST ANNUAL MEETING lJF THE ANIMAL AND PLANT ASSOCI;'TIO 
(1677158904PROCEEDING OF THE 1ST HEAVY METAL. U. s. A. 197~ 
List of the CONFERENCE Relation. 
LISTING OF GENERALP 12'45 16 JUN 81 
EOIT4384 
EDITOR 04ttBLURB-NO OOIOIOEDITOR 011160 
, 
0~77124:09EDITED BY A. S. DEVRIES AND N. M. KOCHVA, DEPARTMENT OF BIOLOGY. UNIV~R~ 
Ob77158'?04EDITEO BY ROLANO W. FREI, ANALYTICAL REASEARCH AND DEVELOPMENT,PHARMACEtI 
c~ND. 
List of the EDITOR Relation. 
LISTING OF GENERALP 12=48 16 JUN 81 
PAGE4334 
PAGEYEAR OSttBLURB-NiJ 
06771 07-::0:01)l)()::4'~68 
Ob 77118007001 (161 06 7 
Q67711~00700Z139067 
067711;3007003100467 
O~77t120070:VOOOOOI) 
06771 :!4:;091)O 1 0502:31 
O~771243091)O:O;3881 
067712430900:0::92St 
067712a:0903V(I000QI) 
06771 ::;:330X 1 OQOZ52~"? 
'n 771 :::::30 X':0009 1 0/;,';> 
06771 '5·3')04001)0:;04 7'5 
.;'It:. 7- 507.::0'51)I)OO::I)4:~I~ 
001010DPART-VOLUME011003NO-OF-PAGE 01401)~!"'UB-YE~~ 
List of the PAGEYEAR Relation. 
vi SOOt, 
LISTING OF GENERALP 11:52 16 JUN el 
SUBT4'3:34 
sueTITLE 06 .. eLURB-NQ '001010ttPART-VOLUME011 003SUBT lTLE 
0677118007001VOLUME l:CHEMISTRY OF SURFACE ACTIVE SUBSTANCES 
014100 
Ob77118007002VOLUME: "ZIPHYSICS AND PHYSICAL CHEMISTRV OF SURFACE ACTI'JE SUBSTAN:C~ 
')67711S007003VOLUME 3: APPLICATION OF SURFACE ACT I VE SUBSTANCES 
0b7712430900ZVOLUME 1zBRIEF HISTORY OF ANIMAL ANO PLANT ORIGIN 
List of the SUB-TITLE Relation. 
LISTING OF GENERAL? 1::55 16 JUN 81 
OESC4'::8.1 
DESCR~~TION O~*BLURa-Na OOlOlO#PART-VQLUMEO 110')3DESCRI PTION I) 142(',) 
0677124.:'n9f)02IT IS ',I!£R'y IMPORTANT TO STUDY HISTORY AND DR:OIN OF THE ANIMALS A.'m 
067715:3'y04000INCREf~SED AWARENESS OF THE HARMFUL EFFECTS OF MERCURY ~NT) OTHER HEAV 
y, ETC. I !N THE EN .... rRQNMEiH MEANS THAT LIMITS OF CONTAMINATION HAVE: BEEN SET IN Tt 
List of the DESCRIPI'ION Relation 
LISTING OF GENERAL? 12:57 IQ SUN 81 
CSNT4':::-4 
CONTENT 081t'BLUR'B-NO 001010ItPART-VOLUMEOI1003Co'NTENT 014200 
0677124309f)02CONTE:-.!TS; THIS BODl< CONTAINS THE HISTORY OF ANIMAL IN THE EA~LY STAO~ 
0677158',04000CONTENTS IN BRIEF: USE OF MERCURY IN AGRICULTURE AND ITS RELATIONSHI 
DETECTION OF MERCURY AND ORGANOMERCURY COMPOUNDS IN ENVIRONMENTAL MATERIALS. 
List of the CONTENT Relation. 
~rSTING OF GENERA~P 13:01 16 JUN 81 
ISBN4384 
ISBN 09tUS8N 
067710.' LOX067 711 S00703V 
06771075021)6771075.)200.) 
06771180070677118007')01 
0677118(04067711801)7002 
Ob 7711::>:'::010677118.).)7003 
06771243090677124309001 
Ob 7712440606 771243t)')Ol.lZ 
067712450;:)1)67712431)·)003 
06 7713S30X06 771383') X 1 ell) 
067713S407067713S30X20Q 
067714 71 041)'~ 771 Z430"91):::V 
061715890406771589')'1001) 
06 7715895~t)6 7715891)(1(100 
06775073050677507:;1)5000 
.:' S 7750 7::5606 7 7 50 7 ':0'5(01) 
001010~B~UR&-NO 
List of the I S B N Relation. 
LISTINQ OF GENERALP 18:30 24 JUN 81 
011010~PART-VO~UME0210~3 
QUOT4384 
QUOTATION 10tt15BN 00I010BOOI(-PRICE 011005 
06771t)510X03200 
067710750202260 
Ob7711800701000 
067711810400500 
067711820102000 
067712430900900 
067712440600800 
067712450300660 
06771·3830X00790 
067713840701450 
067714710402~50 
067715890400800 
067715895500600 
067750730500900 
067750735600400 
List of the QUOTATION Relation. 
APPENDIX B 
LISTING OF PROGRAMS 
LISTING OF INTERFACE4:~4 1:108 17 J~N 81 
ILENnFICATIOt.: rHVISION • 
• * ••••••• ** •• ***.**** ••• ****.****.*****.***** ••• *** ••• *.*.* ••••••• ***.** 
.THE USER IUff;.FFA2E CONSISTS OF SEVERAL MODUELS QP 5UB-'SYSTE''':S. I r HAS .. 
*TWO MAIN FUNCTIONS. ONE FUNCTION IS TO SUPERVISE THE ACCESSt::S TO THE .. 
"'['ATAEASE. THE SE:QND FUfJCTION • IS TO ENABLE USERS. AFTER T:-IE\' * 
*SUCCESSFULLy IDENTIFY THEMSELVES, TO ACCESS THE DATABASE SV5fEM .. 
*.*4"~**.*.*~**.******.**.*** •••• * ••• ***.****** •• * •• *.****** •• ****.****. 
PROGRAM-ID. INTR01. 
ENVIRONMENT DIVISION. 
CONFIGURATION SE:TION. 
SOURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-QUTPUf SECTION. 
FILE-CONTRaL .. 
SELECT USER-FILE ASSIGN PFMS 
ORGANIZATION INDEXED 
ACCESS MODE RANDOM 
RECORD KEY USER-NO 
FILE STATUS FILE-STATUSI. 
SELECT MENU-FILE ASSIGN PFMS 
ORGANIZATION INDEXED 
ACCESS MODE RANDOM 
RECORD· hEY MENU-KEY 
FILE STATUS FILE-STATUS2. 
SELECT FUNCTIONS-FILE ASSIGN PFMS 
ORGANIZATION INDEXED 
ACCESS MODE RANDOM 
RECORD KEY FUNCTION-NO 
FILE SHHUS FILE-STATUS3. 
SELECT LOGO-FILE ASSIGN PFMS. 
DATA DIVISION. 
FILE SECTIQN. 
FO USER-F!L~ 
LriSSL R:::CORO= 
(11 USER-RE~QRl'. 
02 USER-NO 
('"2 U-PASSWCil\O 
(12 U-BLACI(MARh 
0: U-NQ-LOGIN 
02 TIME-ALLOWED. 
(13 START-T1.ME: 
03 END-TIME 
02 LAST-T-ACCESS. 
03 L-HR 
03 L-MIN 
03 L-SEC 
0:2 LAST-D- .. 'I!:CESS. 
03 LA5T-YER 
03 LAST-f10N 
03 LAST-DAY 
(I':: USE:R-NAME: 
02 JOB-ALLOWED 
FD f"iErW-F!t.E 
LABEL RECIJRDS 
01 MENU-RE:C·'ir:. 
02 MEtJU-I(EY 
STANDARD VALUE OF FILE-ID 
PlC X(6). 
PlC XXXX. 
PlC 9. 
PlC 99. 
PlC 99. 
PlC 99. 
PlC 99. 
PlC 99. 
PlC 99. 
PlC 
PlC 
PlC 
PlC 
PlC 
99. 
99. 
99. 
X(2'!1). 
XX OCCURS ta .• 
STANDARD VALUE OF FILE-ID 
02 
FD 
AP PL I CA -:- r Oi,,-"~AME 
Fur~CT I ON,:;·-i=' I LE 
PIe xx. 
PIe X(4b). 
1 SECU4384" • 
.. MENU4384' • 
LABrL p.::,,,:,o~:~: STANDARD 
!="ut~::T I QN-F:CDRD. 
VALUE OF' FIL£-In • FUNCa.::;,e·4' • 
01 
02 FUN2TIOI .. ·-:!.:". 
03 FUNCTIGr-;-t-;·:: PlC xx. 
0:: Fur-.lCTIGr"-;':;': FIC 99. 
02 FILE-CO:'1:'1':';·;:·-DETAIL.. 
03 C~MMAND-;~~:l FIC X(l'). 
O~ CCMMAND-F;R7: PlC X(SS). 
F"D LO~3-FIL:: 
LABEL RECORDS STANDARD VALUE OF FILE-ID 
<'1 LOGG-RrCOI=.:'·. 
02 L-U5ER-ND 
02 LOC,-DAr::. 
03 LCG-YER 
In V·~':l-MO~: 
03 LuG-DAY 
;).:: Lot·-STARf-T!~;E. 
03 5T-HR 
C:-· ST-MrN 
0.':- ST-SEC 
0: L.QG-END-·TIM;::. 
03 END-HR. 
,):; E~~u-Ml .. 
o.~ nlD-SE~ 
PlC )(6). 
PlC 9~"} • 
P'-• c ~i·' . 
PlC 99. 
PlC 99. 
P!C 9~? • 
PlC 99. 
PI C 9'1. 
PlC 99. 
PlC 99, 
PlC X(4~). 
WORKING-STORAGE. SECTION. 
FILE-ST~TU~, PlC xx. 
~ILE-STATUS: PlC .X. 
PI!: x~. 
9LOGG4384'. 
• 
• 
• 
• 
• 
77 ~AL~-OlJ~LX 
77 F"ULl-OUPLX 
CO"lPUTATtoJNAL. VALUE. -::7e.S. 
COMPIJTATIONIo\L VALUE O. 
.. 
7':' 
. . 
"7 
77 
77 
77 
77 
77 
77 
77 
77 
77 
7? 
77 
77 
-~ 
' . 
77 
77 
77 
77 
:~E:I(-A~rA PIe 99. 
('::PERATI0i~-II-.I~rC;:'TOR PlC '7 VALUE ('0 
uPDA1E-INOIC"TQR PlC 9. 
tNO-AAE~1 Pt: ~xx VA~UE SPACEE. 
! '.:~;::qOrJ-COU~_T PI': 9~: VALWE :EROS. 
l.~:::ilN-Cl):"'tf'l' "'le "; VALUE ZERO. 
caW~l-MOyE PlC 99 • 
::CUNT-!SPCCL. PlC 9..,. 
REwRITE-SW PlC '9 VALUE ZERO. 
LINKAGE-MESSAG PlC X(4b). 
~ISPLAYl PlC XUb) VALUE 
'ENTER USER CODE:'. 
t'ISPLAY2 PlC X(19) VALUE 
• HJCORRECT USER COVE' • 
DISPLAYS PlC X(lb) VALUE 
• ENTER PASSWORD' , . 
OI5PLAY4 PlC X(l6) VALUe: 
~ SYSTEM LOCKED 
DISPLAY~ PlC X(1S) VALUE 
'ENTER CHOICE' 
DISPLAY/, PlC X(18) VALUE 
'ENTER YES OR NO! 
OISPLAY7 PlC X(20) VALUE 
'ENTER NEW PASSWORD I . . 
W-USER-CODE PlC X(6). 
W-PASSWORD PlC X(4). 
COUNT-JOB PlC 99 VALUE ZEROS. 
CALL-AREA PlC 99. 
COUNT-AREA PlC 99 VALUE O. 
YES-NO-AREA PlC xxx. 
COUNT1 COMPUTATIONAL VALUE lb. 
COUNT2 COMPUTATIONAL VALU~ IS. 
COUNT3 COMPUTATIONAL VALUE 20. 
" PlC 99. 01 CHOICE-AREA 
01 CHOICE-AREAl 
01 MENU-TA[;:EL. REDE~INES CHOICE-AREA PlC xx. 
02 MENU-AREA 
C3 MENU-LINE 
01 MENU-LINE-A. 
02' M~NU-Pl 
02 MEI\:U-P2 
02 MENU-P3 
O~ ~EJ\jU-P4 
0: MENU-P5. 
OCCURS 24. 
PlC X(60). 
PlC X. 
PlC x. 
PlC 99. 
PIe x. 
03 Me.NU-F~l FIC x (46). 
()·3 MENU-PO:;::: PlC X(S) • 
.. ):: r1EJ\iU-P6 
DATE-TIME-LINE. 
DT-1 
DT-:? 
\.1':' 1:1'-3 
(!:. DT~ J 
(,.:: DT-':, 
(12 DT-b 
0: ~n'~A~E'A 
01 T~'\BEL-A. 
('2 JOB-~E.: 
('1 EXEC-DATE. 
OJ EX-YER PI: 79. 
(12 EX-11QN PiC ·?9. 
c.: Ex-DAY Fi: ·;9. 
C': EXEC-TI:'i:::. 
0':: EX-HR PlC ~9. 
O~ EY-MIN PlC 99. 
~,:: El-SEC ~IC 94. 
':'1 S?C!OL-AF\EA. 
. :..:.: Sr''::OL-F ~ ... c 
(,::,. SPGOL-A:TJClN 
'.'1 ~UNCTIO;\j·~TA9EL. 
PlC X. 
PlC 99. 
PlC X. 
FIC ~i9. 
FiC X. 
?IC 99. 
~lC 99. 
?!: X(30.'. 
PIe 99 OCCURS 14. 
CCCt.:R.s 14 • 
PlC y (~(!:I. 
, .. _ TM.,EL·-Cf2:1M,c,n:: C':CURS 50. 
(I::: TA&EL-CO"1MAtJDl "re x (5). 
0: TA8EL-:OMM~'JD: prc X(67). 
01 LI~JhAGE-;'U:-':CTION. 
0: 0~ERATIJ~··~~~5~:~ For xr~~,. 
0~ P~8GR~M~CDMMFNT P!~ y(~~, 
PROCEDURE D!VlSION. 
CaNT ROL - ROU r: I-iE. 
PERFORM :r:rT!ALIZE. 
p:SRFORr·, M~JN-?AP.AGRAGH UNTIL CND-AREA 1:1 • END'. 
PE1=:FORM ::"E~NUP. 
EXIT-PARA. 
EXIT PR:JGRAi'i. 
STOP-RUN. 
lHSPUW • Er~D OF THE FUNCTIONS'. 
STOP RUN. 
l'rHlIAL.Z:E. 
OPEN 1-0 USER-FILE. 
OPEN IblPUT MENU-FILE. 
OPEN EXTEND LOGG-FILE. 
AC:EFT C;:EC-71t!E FROM TIMIZ. 
ACCEPT EXEC-DATE FROM DATE. 
MOVE SPA:ES TO MENU-TABEL SFOOL-AREA FUNCTION-TAE.£L 
END-AREA LINI<AGE-MESSAG. 
MOVE ZEROS TO COUNT-SPOOL CHECK-AREA 
FUNCTION-COUNT LOGIN-COUNT CALL-AREA 
COUNT-MOVE COUIH-SPOOL REWRlTE-SW. _ 
PERFORM DISPLAY-INTERFACE-DESCRIPTION. 
MOVE ZEROS TO LOGIN-COUNT. 
MovE I TO CHECK-AREA. 
PERFORM DISPLAY-LOGIN UNTIL CHECK-AREA) 2. 
MOVE ZEROS TO LOGIN-COmn CHECK-AREA. 
IF END-AREA :z SPACES PERFORM BLACK.-11ARK-CHECK. 
IF END-AREA = ·SPACES ., 
MOVE 1 TO CHECK-AREA 
PERFORM PASSWORD-REQUEST UNTIL CHECK-AREA • 2. 
MOVE ZEROS TO CHECK-AREA. 
IF END-AREA m SPACES PERFORM TIME-CHECK. 
*******~******~.~~***~****.*************************************** 
* THE FOLLOW1NG ROUTINES ARE TO SET UP AND DISPLAY THE MENU TO* 
* THE USER. * 
******* •• ****~**~*******************************************~***** 
IF END-AREA = SPACES 
MOVE ~ TO COUNT-JOB 
MOVE SPACES TO MENU-TABEL 
MOVE 1· TO caUNT-AREA CHECK-AREA 
PERFORM SET-UP-HENU UNTIL CHEC\(-AREA ) 14 
MOVE ZEROS TO CHECK-AREA 
PERFORM COMPLETE-THE-MENU 
PERFORM· LAST-ACCESS-DISPLAY 
MOVE 1 TO COUNT-JOB 
PERFORM MENU-DISPLAY UNTIL COUNT-JOB) 24. 
MAIN-PARAGRAGH. 
MOVE Z:ROS TO cauNT-JOB. 
MOVE 1 TO CHEC.{-AREA. 
PERFORM JOB-CHOICE UNTIL CHECK-AREA = 3. 
MOVE ZEROS TO CHECK-AREA. 
PERFORI1 GET-THE-MENU-RECQRD. 
PEqFORM THE-CALL-ROUTINES. 
CLEANUP. 
IF P.EWRITE-5~ = ZERO 
ADD 1 TO U-NO-LOGIN 
REWRITE USER-RECORD. 
CLOSE USER-FILE MENU-FILE LOGO-FILE. 
w DIEiPLAY 
MOVE 1 Ta COUNT-SPOOL. 
FERFORM ~PCOL-PARAGRAGH UNTll CDUNT-SP:JOL') 14. 
SPOOL-PARAGRHGH. 
DISPLAY S~OD~-FILE(COUNT-SPOOL). 
ADD 1 TO COUNT-SPOOL. 
IF" SPOO:..-~iLS(CPUNT-SPOOU = SPACES MOVE IS TO CDUNT-SP(;;JL. 
DISPLAY-INTERFACE-DESCRIPTION. 
DISPLAY . 
MOVE SPACES TO MENU-LINE-A. 
MQVE ALL' ,,' TO MENU-LINE.-A.. 
DISPLAY . MENU-LINE-A. 
MOVE SP.'ICES TO MENU-LINE-A. 
MOVE '4' TO MENU-Pt MENU-P6. 
MOVE' THE: F"UNCTION OF THIS INTERFACE IS TO CONTROl. A' 
TO MENU-PSl. 
MOVE ' Lt..· TO MENU-PS2. 
DIE PLAY • • MENU-LINE-A. 
MO'IE SF'ACES TO MENU-P52:. 
MOVE 'THE PROCESSING OF THE PROMOTIONAL PUBLISHING S' TO 
MENU-P'!d .• 
MOVE' YSTEM.' 
DIEPLAY . 
MOVE ALL'.' 
DIEPL~Y • 
MOVE SPACES 
Dl SPLAV-lO'3 H~. 
TO MENU-P52. 
Mn~U-LINE-A. 
TO MENU-lINE-A. 
MENU-LINE-A. 
TO MENU-LIf.JE-A. 
CALL 'TNQUA' USING DISPLAV} caUNT1. 
ACCEPT ' ... ·-USER-CODE. 
MOVE IoJ-USER-CODE TO USER-NO. 
READ US"R-FILE INVALID hEY MOVE 1 TO LOOIN-COUNT. 
ADD 1 TO CHECK-AREA. 
IF LOGIN'-cowrn ... 1 AND CHECh-AREA ) 2 
DISPLAY 
'·~ORRV -(CU ARE NOT AUTHORIZED TO USE THIS SVSrE"".' 
MOVE 1 TO REWRITE-SW 
'10VE ~ Zz.':::Z" TO USER-NO 
MOVE • ILLEGAL ATTEMPT' TO COMMENT-TYPE 
PERFORM lOGGING-POUTINE 
MOVE 'ENt' TO END-AREA. 
IF Loa IN-COUNT ZEROS MOVE 3 TO CHECK-AREA. 
MOVE ZE~OS TO LOGIN-COUNT. 
SL~CK-MARK-CHECK. 
IF u-eLAc~r-1ARK 1 
MOVE • THE SYSTEM IS LOCI,EO' TO COMMENT-TYPE 
DISPLAY 
DISPLAY 
'·SORRV THE SYSTEM IS LOCKED.' 
PEF.FORH LOGGING-ROUTINE 
MOVE ·'END' Ta END-AREA • 
••••••••••••••••••••••••••••• *** •••••••••••••• **.** ••••••••••••••• 
• THIS ROUTINE IS TO LOG THE EVENT OCCURRED INTO THe LOG FILE.-
••••• *** •••••••• ****** •••••••••••••••••••••••••••••••••••••••••••• 
LOGGING-ROUTINE. 
MOVE USER-NO 
MOVE EXEC-DATE 
MOVE EXEC-TIME_ 
ACCEPT EXEC-TIME 
f10VE EXEC-TIME 
WRITE LOGO-RECORD. 
P~SSWORD-REQUEST. 
TO L-USER-NO. 
TO LOG-DATE LAST-D-ACCESS. 
TO LOG-START-TIt1E .LAST-T-ACCESS. 
FROM TIME. 
TO LOG-END-TIME. 
CALL 'TNOUA' USING DISPLAY3 COUNTl. 
CALL 'DUPLX$' USING HALF-DUPLX. 
ACCEPT W-PASSWORD. 
CALL'DUF'LXS' 
IF W-PASSWORD 
MOVE :: 
IF W-PASSWORD 
MOVi: 1 
DISPLAY , 
USING FULL-DUPLX. 
• U-PASSWORD 
TO CHECK-AREA. 
NOT - U-PASSWORD 
TO CHECK-AREA 
DISPLAY 'INCORRECT PASSWORD' 
PERFORM INCORRECT-PASSWORD. 
IF END-AR!::A = 'END- MOVE 2 TO CHECK-AREA. 
INCORRECT-PASSWORD. 
ADO 1 TO U-BLACKMARK. 
MOVE 'INCORRECT PASSWORD' TO COMMENT-TYPE. 
PERFORM LOCGING-ROUTINE. 
PERFORM BLACI~-MARK-CHECK •. 
TIME-CHECK. 
IF EX-HR • START-TIME MOVE 1 TO CHECK-AREA. 
IF EX-HR ) START-TIME AND EX-HR ( END-TIME 
HOVE 1 TO CHECK-AREA. 
IF CHECK-ARE~ = ZERO PERFORM ILLEGAL-TIME-CHECK. 
MOVE ZERO TO CHECK-AREA. 
ILLEtAl-T IMS>-CHECK. 
MOVE 'E~D' TO END-AREA. 
ADD 1 TO U-SLACKMARK. 
MOVE 'NOT A~LDWEO IN THIS TIME' TO COMMENT-TYPE. 
PERFORM LOGGING-ROUTINE. 
DISPLAY 
DISPLAY 
'*50RRY YOU CAN NOT USE THE SYSTEM AT THlS TIME*'. 
DISPLAY 
'YOUR TIME OF WORK BETWEEN' START-TIME I AND I END-TIME. 
:=ET-UP-MENU. 
ADD 1 TO COUNT-JOB. 
l"lOVE J05-ALLOWED(CQUNT-AREA) TO I'1ENU-l{EV JOB-SEQ(COUNT-AREA). 
** RE~.D A ":;:COfm FROM THE MENU FILE 
READ MElW-FILE INVALID KEY PERFORM MENU-FILE-ERROR. 
MOVE SPACES TO MENU-LINE-A. 
MOVE '*' TO MENU-Pl. 
MOVE COUNT-AREA TO MENU-P3. 
MOVE '-' TO MENU-P4. 
MOVE APPLICATION-NAME TO MENU-P~. 
MOVE '*' TO MENU-P6. 
MOVE MENU-LINE-A TO MENU-LINE(COUNT-JOB), 
MOVE Sp·C!CES TO MENU-LINE-A. 
ADO 1 TO COUNT-AREA CHECf(-AREA. 
IF JOB-~·.LLOWED(COUlH-AREA) = SPACES 
MOVE lS TO CHECK-AREA. 
MENU-FILE-ERROR. 
DI£PLAV 'INCORRECT DATA' MENU-KEY 'MENU-COOE'. 
M:J!)E • DATA rILES ERROR' Ta COMMENT-TYPE, 
PERFORM ~OGGING-ROUTINE. 
r-E;-~ORM :LEANUF. 
PERFOFl.M EXIT-PARH. 
PERFOP.M STOP-R:JN. 
CCMPLETE-THE·~MENU • 
5UBTR~:T :. F"ROM COUNT-ARE';. 
MOVE ALL '*' 
TO MENW"·i..IUEtl.1. 
110VE '.' TO MENU-Pt MENU-Pt.. 
M(lV~ MENU-!,..! NE-A Te MENU-L I r~~ (::) MENU·:" I r"E: ('5) 
MSNU-LINE:(S:' MENU-LINE(9). 
MovE 
COMPUTER STUDIES DEPARTMENT 
TO MEfW-P~. 
MOVE ME.NU-LINE-A TO MENU-LINE(3). 
MOVE 
PROt10TIONAL LITERATURE PUE:L..ISHI.NO SYSTEM' 
TO MENU-PS. 
MOVE MENU-LINE-A TO MENU-LINE(4). 
MOVE' MENU' 
TO MENU-PS. 
MOVE f1ENU-LIN=:-A TO MENU-LINE(6). 
MOVE 
____ " 
TO ME'.U-P3. 
MOVE MENU-LINE-A TO MENU-LINE(7). 
ADD 1 TO COUNT-JOB. 
MOVE AL~ • *' TO MENU-LINE (COUfH-J"OB) • 
LAST-ACCESS-DISPLAY. 
MOVE SPACES TO DATE-TIME-LINE. 
MOVE LAST-DAY TO DT-1. . 
MOVE LAST-M ON TO DT-3. 
NOVE LAST-YER TO DT-6. 
MOVE' /' TO DT-2 DT-4. 
MOVE 19 TO DT-S. 
!"lOVE YOUR LAST ACCESS DATE' TO OT-AREA. 
DISPLAY' • 
DISPLAY DATE-TIME-LINE. 
MOVE SPACES TO DATE-TIME-LINE. 
MOVE L-HR TO DT-1. 
MOVE L-MIN TO DT-3. 
MOVE L-SEC TO OT-5. 
MOVE 'I' TO DT-2 DT-4. 
HOVE YOUR LAST ACCESS TIME' TO DT-AREA. 
DISPLAY' 
DISPLAY UATE-TIME-LIN£. 
MENU-DISPLAYe 
DISPLAY' , MENU-LINE(COUI-.IT-JOB). 
ACD 1 TO COUNT-JOB. 
IF MENIJ-i..INE(COUNT-JOB) = SPACES 
AND COUNT-JOB ) 10 MOVE 2S TO COUNT-JOB. 
JOB-CHOICE. 
OlSPLAY • 
C~LL 'TNQUA' USING DISPLAYS COUNT2. 
ACCEPT CHOICE-AREA. 
ri=" CHEC~:-AREA a ::: r10vE 1 TO CH~CK-AREA. 
IF CHOI=E-AREA ) COUNT-AREA OR CHOICE-AREA ( 01 
FE~FORM INCOF.RECr-CHOICE. 
IF CHOIC~-AREAl ALPHABETIC 
PERFORM INCOr.RECT-C~OICE. 
IF CHECh-AREA = 1 MOVE 3 TO CHECK-AREA. 
!N:Q~R~CT-C~O!CE. 
~·I::PLAY 'Ir~COr~REC·T CHOICE' • 
M:J"\'E 2 TO CHECt\-AREA e 
GET-T~~-MENU-RECORD. . 
l'lOVE JOE'-SEQc.CHOICE-AREA) TO CALL-AREA MENU-KEVe 
REAl) MEhJU-FILE INVALID "~EY PERFORM MENU-FILE-ERROR. 
110VE APPLICATION-NAME TO COMMENT-TYPE. 
~*.** •• *4 •• ******************~****************.***********.**4**~* 
.. THE FOLLOWING ROUTINES ARE TO EXECUTE THE SELECTED ENQUIRY .. 
.. FROM THE DISPLAYED MENU. EtlCH ROUTINE ·REPRESENTS-A.. SPECIFIC * 
.,. FUN:TION WHICH IS IDENTIFIED IN THE MENU. * 
******.*.*.* .... ******.******.***~********************************** 
THE-CALL-ROUTINES. 
IF CALL-AREA = 01 PERFORM MENU-FILE-MAINTENANCE. 
IF CALL-AREA 0.2 PERFORM RELATIONS-DESC-MAINTENANCE. 
IF CALL-AREA ~ 03 PERFORM USER-FILE-MAINTENANCE. 
IF CALL-AREA (,.1 PERFORM USERS-A:CO:.JIIIT-REPORT. 
IF CALL-AREA = OS PERFORM tNTERFACE-REPORT e 
IF CALL-ARE~ = 06 PERFORM DATABASE-UPDATE. 
IF CALL-AREA - 07 OR CALL-AREA ~ OS OR CALL-AREA • 09 
PERFORM LISTING-PROCESSING. 
IF CALL-AREA 10 PERFORM DIRECT-USE-CF-OPERATORS. 
rF CALL-~REA 11 PERFORM RELATION-LIS'. 
IF CALL-AREM ) 11 OR CALL-AREA ( 01 
• 
DISPLAY 'CALL AREA' CALL-AREA 'ERROR' 
MOVE 'END' TO END-AREA. 
MENU-riLE-MAINTENANCE. 
CLOSE MENU-FILE. 
MOVE 'MENU FILE MAINTENANCE STARTED' Te LINKAGE-MESSAG. 
CALL 'Mua:;S4' USING LINK~GE-MESSAG. 
DISPLAY LINh"GE-MESSAQ. 
OPEN INPUT MENU-FILE. 
PERFORM LOG~INu-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
THIS ROUTINE 15 TO ASK THE USER FOR FURTHER CHOICE • 
ANOTHER-JOB-CHOICE. 
DISPLAY 'DO YOU WANT TO RUN ANOTHER JOB?' .. 
CALL 'TNOUA' USING DISPLAV6 COUNT2. 
ACCEPT VES-NO-AREA. 
ACCEPT EXEC-TIME FROM TIME. 
IF YES-~JQ-AREA .. 'YES' OR VES-NO-AREA _ 'Y 
PERFORM TIME-CHECK. 
IF YES-NO-AREA .. 'NO' OR YES-NO-AREA _ 'N 
OR END-AREA - 'END' PERFORM NEW-PASSWORD-ROUTINE. 
NEW-PASSWORO-ROUTINE. 
OISPLAV '00 YOU WANT TO CHANGE YOUR PASSWORD?'. 
CALL 'TNQUA' USING DISPLAY6 COUNT2. 
ACCEPT VES-NO-AREA. • 
IF YES-NO-AREA "" 'YES' OR VES-NO-ARE'A _ 'Y " 
PERFORM NEW-PASSWORO-ENTRY. 
HOVE 'END' TO END-AREA. 
NEW-PASSWORD-ENTRY. 
CALL 'TNOUA' USING DISPLAY7 COUNT3. 
CALL 'DUPLXS' USING HALF-OUPLX. 
ACCEPT W-PASSWORD. 
CALL 'DUPLX,' USING FULL-DUPLX. 
MOVE W-PASSWORD TO U-PASSWORD. 
RELATIONS-DESC-MAINTENANCE. 
MOVE 
'MAINTENANCE OF THE FILE IS STARTED' TO 
LINKAGE-MESSAG. 
CALL 'RU4394' USING LINKAGE-MESSAG. 
DISPLAY LINKAGE-MESSAG. 
PERFORM LOGGING-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
USER-FILE-MAINTENANCE. 
REWRITE USER-RECORD. 
CLOSE USER-FILE, 
MOVE 'USERS ACCOUNT FILE UPDATE STARTED' TO 
LINKAGE-MESSAO. 
CALL 'UU4334' USING LINKAGE-MESSAG. 
DISPLAY LINKAGE-MESSAG. 
OFEN 1-0 US~R-FILE. 
MOVE W-USER-CODE TO USER-NO. 
R~AD USZP-FILE INVALID KEY DISPLAY' (ERROR 2)' W-USER-caOE • 
. PERFORM LOGGING-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
USERS-ACCQUNT-REPORT. 
REWRITE USER-RECORD. 
CLOSE USEP-FILE MENU-FILE. 
MOVE ~USERS ACCOUNT REPORT STARTEO' TO 
LINKAGE-MESSAG. 
CALL' UR'4:::'S4' USING LINhAGE-l'lESSAG. 
DISPLAY LINhAGE-MESSAG. 
ADD 1 TO COUNT-SPOOL. 
MOVE 
'PLEASE E:rJTER: SPCOL UREP43$4 -x 1 (AFTER 010' TO 
SPOOL-FILE (CDUIIlT-SPOOL) .. 
O?EN I-I) USER-F!LE. 
OFEN INPUT MENU-FILE. 
MOVE I':-USER-CODE TO USER-NO. 
READ US:::R-FILE INVALID KEY DISPLAY 
• (ERROR 3)' W-USER-CODE. 
PERFORI1 LOGGING-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
INTERFACE-REPORT. 
REWRITE USER-RECORD. 
CLOSE USER-F'ILE LOGG-FILE. 
MuvE . SJRT STARTED or" LOGGING FILE' TO LINKAGE-MESSAG. 
CALL' 514:84' -USING LINt<AGE-MESSAG. 
DISf'L.;V L I NhAGE-ME55AG. 
MOVE • INTERFACE REPORT STARTED' TO LINI(AGE-MESSAG. 
CH:"'L • IR4:::~:4' USING LINKAGE-MESSAG. 
nISPLAV LINkAGE-MESSAG. 
~:D I TO COUNT-SPOOL. 
MOVE 
'~lEASE E'NTEP: SPOOL IREP43:$:4 -Xl (AFTER 010· TO 
SPOOL-FILECCQUNT-SPOOL). 
CFEN 1-0 U5ER-~ILE. 
MOVE W-UEER-COOE TO USER-NO. 
• 
~EAD USEP-FILE INVALID ~EY DISPLAV '~ERROR 4)' W-USER-COOE. 
OPEN OUTPUT LOGO-FILE. 
FER~O~M LDGGING-ROUTINE. 
CLOSE LOGO-FILE. 
O~E~ ~XT:ND LOGO-FILE. 
PERFORM ANOTHER-JOB-CHOICE. 
!.\~ T .;E.t~SE::-UPf}ATE .. 
MOVE ZERO TO UPDATE-INOICATOft. 
PEi<FORr1 UfHfJN-MINUS-ROUTJNE UNTIL UFDATE-INDICATOR .. 1. 
DISPLAY' Er,.D OF DATABASE UPDATE". 
FERFORM LOGGING-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
lINION-MINUS-ROUT INE. 
r1QVE ZER(1 TO UPDATE-INDICATOR. 
[HSPLA\' 'ENTER MAX .. 72 CHf.RHCTERS OPERATION DETAIL'. 
ACCEPT OPERATION-MESSAGE. 
MOVE OPERATION-MESSAGE TO TA.E>EL-COMMAN;)(l). 
IF TABEL-COMMANDl(l) • 'UNION' 
MOVE 2 TO Uf'DATE-INDICATOR 
CALL 'UNIONl" USING LINKAGE-FUNCTION. 
IF TABEL-COMMANDl(l) • 'MINUS' 
MOVE 2 TO UPDATE-INDICATOR 
CALL'MINUS1' USING LINI(AGE-FUNCTlON. 
IF UPDATE-INDICATOR. 0 
DISPLAY • OPERATOR NAME ERROR, YOU CAN NOT CONTINUE' 
DISPLAY OPERATION-MESSAGE, 
IF PROGRAM-COMMENT = 'THE RUN WAS NOT SATISFACTORY' 
DISPLAY 'YOU CAN NOT CONTINUE WITH THIS RUN' 
DISPLAY PROGRAM-COMMENT. 
MOVE SPACES TO LINKAGE-FUNCTION. 
DISPLAY 'DO VOU WANT MORE UPPATE OPERATIONS', 
CALL "TNOUA* USING DISPLAY6 CDUNT2. 
ACCEPT YES-NO-AREA. 
IF YES-NO-AREA • 'NO' OR YES-NQ-AREA • "N 
MOVE 1 TO UPDATE-INDICATOR. 
IF YES-NO-AREA • 'YES' OR YES-NO-AREA = "Y 
MOVE ZERO TO UPDATE-INDICATOR. 
LISTING-PROCESSING. 
OPEN INPUT FUNCTIONS-FILE, 
***************************************************************** •• ***** 
• GET ALL RECORDS CONCERNING THE REQUIRED RUN FROM THE FUNCTIONS FILE • 
• AND STORE THEM IN THE FUNCTION TABEL • 
*************-***********************************************~********** 
MOVE SPACES TO FUNCTION-TABE~. 
MOVE CALL-AREA TO FUNCTION-N01. 
MOVE 1 TO FUNCTION-N02 COUNT-JOB. 
PERFORM READ-AND-STORE UNTIL COUNT-JOB) 51. 
MOVE 1 TO COUNT-JOS. 
IF END-AREA = SPACES -
PERFORM RETRIEVAL-OPERATIONS UNTIL COUNT-JOB) 51. 
MOVE ZEROS TO COUNT-JOB. 
MO liE SPACES TO FUNCTION-TABEL. 
Ct..OSE FUNCTIONS-FILE. 
DISPLAY 'END OF LISTINQ'. 
PERFORM LOGGING-ROUTINE. 
IF END-AREA = SPACES 
PERFORM ANOTI-:ER-J06-CHOICE. 
READ-AND-STORE. 
READ FU!'.'CTIONS-FILE INVALID t<EY 
MOVE 'END' TO END-AREA 
MCP}E BE> TO CaUNT-JOEr 
DISPLAY' COMMAND ERROR IN THE FUNCTIONS FILE' FUNCTIOI'J-NO. 
IF COM!1ti"JD-P~RTl :0: • END OF OPEPATIONS' 
MOVE 88 . TO COUNT-JOB. 
IF' COUNT··JOE: ( ~t 
!'lOVE F"ILE-COMMAt.lO-OE:TAIL TO TABEL-COMMAND(CDUNT-JOB) 
AD;) 1 TO COUNT-JOB FUNCTION-Ne:. 
RETR IEI,..'AL-Of'ERAT IONS. 
IF TAFEL-·COMMAND<COUNT-JOB) = SPACES MOVE SS TO CaUNT-JC!;:. 
IF COUNT-JOB ( 51 
MOVE TA~EL-COMMAND(COUNT-JOB) TO OPERATION-MESS~GE 
PERFORM LISTE-PROOUCTION 
ADD 1 TO COUNT-JOB. 
LISTS-PRODUCTION. 
• 
• 
• 
!F TABEL.·-COMMANDl (COUNT-JOE!) :r • SELEC' 
PERF'ORM SFECIAL-CHECK 
CALL 'S~4:'B4' U:ING LINKAGE-FUNCTION. 
IF lABEL-COMMAND! (COUNT-JOB) :If ' PROJE' 
PERFORM SPECIAL-CHECK 
CAt..L 'PR438~' US1NG LINKAGE-FUNCTION. 
!F TABEL-COMMMJDl (COUNT-JOIn = 'JOIN' 
PE~FORM SPECIAL-CHECK 
CALL' JOll384, USING LINKAGE-FUNCTION. 
IF TABE~-COMMANDt{COUNT-Jae) :If 'COMP • 
PE~FORM SPECIAL-CHEC~ 
* 
• 
* 
CALL' C:OMPS4' USING LINKAGE-FUI~CTION. 
IF TAElEL-COMI'1ANOl (COUNT-JOB) • 'PRINT' 
PERFORM SPECIAL-CHECK 
CALL 'PRINT4' USING LINKAGE-FUNCTION 
PERFOR~ SPOOL-MESSAGE • 
IF TABEL-COMMANDl(COUNT-J09) • 'SORTN' 
PERFORM SPECIAL-CHECH; 
MOVE 'SORT STARTED ON AUTHOR NAME' TO LINKAGE-ME55AO 
CALL 'SORTIN' USING LINKAGE-MESSAG 
DISPLAY LINKAGE-MESSAO. 
IF TASEL-COMMANDICCOUNT-JOB) - 'sORTT' 
PERFORM SPECIAL-CHECK 
MOVE 'SORT QTARTED ON TITLE DATA' TO LINKAGE-MEsSAG 
CALL 'SORT:T' USING LIN~AGE-MESsAG 
DISPLAY LIN~AGE-MEsSAO, 
* 
• 
IF OPERATION-INDICATOR • 0 
DISPLAY 'OPERATaR NAME ERROR, YOU CAN NOT CONTINUE' 
DISPLAY OPERATION-MESSAGE 
MOVE S8 TO COUNT-JOB • 
IF PROGRAM-COMMENT. 'THE RUN WAS NOT SATISFACTORY' 
DISPLAY 'YOU CAN NOT CONTINUE WITH THIS RUN' 
MOVE es· TO COUNT-JOB. • 
MaVE ZERO TO OPERATION-INDICATOR, 
MOVE SPACES TO LINKAGE-FUNCTION. 
SPOOL-MESSAGE. . 
ADD I TO COUNT-SPOOL, 
MOVE 
'PLEASE ENTERz SPOOL PRINT3S4 -Xl (AFTER OK)' 
TO SPOOL-FILECCOUNT-SPOOL). 
SPECIAL-CHECK, 
MOVE I TO OPERATION-INDICATOR. 
***********************'*************** •• ***********.******** .... **** 
* THE DIRECT .USE OF THE OPERATORS AND SPECIFIC SUBROUTINES * 
* WILL AS5IST THE USER TO MANIPULATE THE DATABASE ANO OBTAIN * 
* THE REQUIRED DATA. * 
*4******************.****************.**** •• ************.****.lI-•• * 
DIRECT-USE-OF-OPERATORS. 
MOVE SPACES TO FUNCTION-TABEL. 
MOVE 1 TO COUNT-jOB. 
PERFORM ACCEPT-OPERATION-DETAIL UNTIL COUNT-JOB ) ~l. 
MOVE I TO COUNT-JOB, 
PERFORM RETRIEVAL-OPERATIONS UNTIL COUNT-JOB) 51, 
DISPLAY 'END OF DIRECT USE OF THE OPERATIONS'. 
PERFOHM ~OGGING-ROUTINE. 
IF END-AREA = SPACES 
PERFORM ANOTHER-JOEl-CHOICE • 
• ************.» .... ******************.****.*********.***** •• ********* 
* THIS ROUTINE WILL DISPLAY A NOTE TO THE USER CONC;RNING THE * 
* SORT SUBROUTINES AVAILABLE TO THE USER WHO WISHES TO PRODUCE. 
* A SPECIF!C LIST WHICH ARE NOT AVAILABLE IN THE MENU. .. 
*******************.******.********************* •• ******.****·It**** ACCEPT-OPERATION-DETAIL. 
IF. COUNT·-JOEl :; 01 
DISPLAY 'BEWARE PLEASE:' 
DISPLAY 
• THE SO~TN(AUTHOR NAME SORT ALPHABETICALLY)' 
DISPLAY 
• SUBRlJUTINE, USE WF1 AS INPUT AND wF2 AS OUTPUT' 
DISPLAY • 
DISPLAY 
• THE SORTTCTITLE SORT ALPHABETICALLY)' 
DISPLAY 
• SUBROUTINE,USE WF3 AS INPUT AND WFl AS OUTPUT' 
DISPLAY 
• ******* .•• ** .... ****************** .... * •••• *"..** ••. 
DISPLAY I E.NTER MAX. 72 CHARACTERS OPERATION DETAILr. 
ACCEPT a~ER~TION-MESSAGE. 
MOVE OPEnATION-MESSAGE Ta TASEL-COMMANO(COUNT-JOB). 
IF TABEL-Cot11"IHND 1 CCOUNT-JOB) - 'END O' 
MOVE SPACES TO TABEL-COMMANDCCOUNT-JOB) 
MOVE 88 TO COUNT-JOB. 
ADO 1 TO COUNT-JOS. 
FELATION-LIST. 
MOVE ZERO TO UPDATE-INDICATOR. 
DISPLAY 'ENTER MAX. 72 CHARACTERS OPERATION DETAIL'. 
ACCEPT OFERATION-ME5SACiE. 
MOVE OPERATIGN-MES5AGE TO TABEL-COMMANO(l). 
IF TAeE~-COM~ANOl(l) = 'PRINT' 
CALL'LISTOl' USING LINI(AGE-FUNCTION 
MOVE 1 TO UPDATE-INDICATOR. 
IF UPDATE-INDICATOR = 0 
D!SPLAY 'OPERATION NAME ERROR' 
DISPLAY OPERATION-MESSAGE. 
MOVE SPACES Ta L.IW'AGE-FUNCTION. 
DISPL.AY 'END OF RELATION L.IST'. 
IF UPC'ArE-IrmICATOR NOT == 0 
ADD I TO COUNT-SPOOL 
MOVE 
• PLEASE ENTEP: SPOOL GENERALP -Xl (AFTER 010' TO 
S!JQOL-F:_E(COUNT-SPQQ;..). 
MOVE ZERO TO UPDATE-INDICATOR. 
PERFORM LOGGING-ROUTINE. 
PERFORM ANOTHER-JOB-CHOICE. 
LISTING OF MU4384 11:43 16 JUN a1 
ID DIVISION. 
******.*******.************************************************** 
* THE FUNCTION OF THIS DIALOGUE IS TO MAINTAIN THE MENU FILE.* 
-11 THE DIA:_OGU::: CAN ASSIST THE USER TO CREATE , DELETE AND * 
* AMEND THE MENU FILE RECORDS EASILY. THERE WILL BE A '* 
SUB-MENU D!SPLAYED TO THE USER INCLUDING THESE FUNCTIONS. '* 
* THE QUESTION-ANswERING TECHNIQUES ARE ALSO INCLUDED. '* 
*****~*******~~**.******************************************.**** 
PROGRAM-ID. MU~3~4. 
*THE FUNCTIO~~ 01=' THIS PROGRAM IS TO UPDATE THE MENU FILE. 
ENV I R,ONMENT D I V IS I ON. 
CONFIGURATION SECTION. 
SOURCE-COMP~TER. PRIME. 
OBJ~CT-COMr':J"ER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTRO_. 
SELECT MENU-FILE ASSIGN PFMS 
CRGAtHZ.:.";T!G;·~ INDEXED 
~CCESS f1!JC'E FiANDOM 
IF'ECQ~.!) t;'E'c' ~t:.NU-KEY 
FILE STATUS ~ILE-STATUS1. 
~'ATA DIVISIIJ~~. 
FILE SECTION. 
FD MENU-FIL~ 
L~IBEL R=:CiJRDS STANDARD VALUE OF FILE-ID' MENU43$4'. 
(.::. y.Elm-RECORD. 
02 ;1EMU-I":EY PlC XX. 
0: APPLICATION-NAME PlC X(46). 
WORi';~NG-5TaRAGE EECTION. 
~- ~ILE-STArU51 PlC XX. 
77 COUNT-A PlC 99. 
-,.- COUNTl COMPUTATIONAL VALUE is. 
77 OISPLAYl PlC X(lS) VALUE 'ENTER CHOICE I 
77 COUNT: COMPUTATIONAL VALUE 47. 
77 DISPLAY2 PIe X(47) VALUE 
'E~;TE~ :.: NUMERIC CI-lARACTERS APPLICATION CODE 
77 APp-cCrE-~RE~ PlC 99. 
77 APP-N~ME.-·AREA rIC XI:4b). 
77 DISPLAY.:: PlC X(43) VALUE 
'ENTER t"1':'X. l./~ CHAHACTERS APPLICATION NAME :'. 
77 DISPLAya PlC X(1S) VALUE 
• 00 VOU WANT TO ' ._ 
77 DISPLAYS PlC XU6) VALUE 
'E~TER yES OR NO:'. 
77 COUNT1 COMPUTATIONAL VALUE lb. 
7~ -ES-IJO-AREA PlC xxx. 
01 
(·1 
01 
CHOICE-AREA PlC 9. 
CHOICE-AREAl REDEFINES CHOICE-AREA PlC X. 
FUNCTION-TABEL. 
I):! F-ARE!; OCCURS 1( •• 
PlC X. 1)3 P'ART 1 
• :.:; PART~ 
03 PART3 
L I NI~AGt: SEC r I ON. 
PlC X(30) • 
PlC X. 
i7 LINKAGE-MESSAG PlC X(46). 
PRQCEL'URE DIVtSICN USING LINKAGE-MESSAG. 
START-PARA. 
OPEN 1-0 MEN~-FILE. 
DISPLAY LIN;{AGE-MESSAG. 
DISPLAV-FUNCTIor..:. . 
MOVE SPACES TO FUNCTION-TABEL. 
MOVE ALL '.' ~.TO F-AREA(1) F-AREA(10). 
MOVE MENU FILE UPDATE' Ta PART2(2). 
MOVE ------------------, TO PART2(3). 
MOVE THE FUNCTIONS AVAILABLE ARE I • TO PART2(S). 
MOVE 1-RECORD CREATION. ' TO PART2(7). 
MOVE 2-RECORD DELETION. ' TO PART2(S). 
MOVE 3-RECORD AMENDMENT," Ta PART2(9). 
MOVE ZEROS TO COUNT-A. 
START-DISPLAY. 
ACD 1 TO COUNT-A. 
IF COUNT-A) 10 GO TO ENTER-CHOICE. 
MOVE '*' TO PART1(CQUNT-A) PART3(CDUNT-A). 
DISPLAY' • F-AREA(CQUNT-A). 
GO TO START-DISPLAY. 
ENTER-CHOICE. 
CALL 'TNQUA' USING DISPLAY1 COUNT1. 
ACCEPT CHOICE-AREA .. 
IF CHOICE-AREAI ALPHABETIC 
DISPLAY 'INCORRECT CHOICE' GO TO ENTER-CHOICE. 
GO TO RECORD-CREATION RECORD-DELETION 
RECORD-AMENt'MENT DEPENDING ON CHOICE-AREA. 
DISPLAy 'INCORRECT CHOICE' • 
GO TO ENTER-CHOICE. 
RECORD-CREA T I ON. 
DISPLAY 'RECORD CREATION ROUTINEI'. 
DISPLAY '------------------------'. ACCEPT-MENU-CODE. 
CALL 'TNOUA' USING DISPLAY2 COUNT2. 
ACCEPT A~P-CODE-AREA. 
IF APP-CODE-AREA ) 0 AND APP-CODE-AREA ( IS 
GO TO READ-MENU-FILE. 
DISPLAY 'INCORRECT APPLICATION CODE' • 
GO TO A~CEPi-MENU-CODE. 
READ-MENU-FILE. 
MOVE APP-COr:'E-AREA rq 1'1ENU-I{EY. 
READ MErJU-FILE INVALID KEY GO TO ACCEPT-APP-NAME. 
DISPLAY 'APPLICATION CODE EXIST, TRY TO CORRECT IT'. 
GO TO ASK-FQR-CREAT. 
ACCEPT-APP-NAME. 
DISPLAY DISPLAY3. 
ACCEPT APP-NAME-AREA. 
MOVE APP-CODE-AREA TO MENU-KEY .. 
MOVE APP-NAME-AREA TO APPLICATION-NAME. 
WRITE-R. 
WRITE r1ENu-p~CORD. 
DISPLAY 'RECORD WRITTEN IS:'. 
DISPLAY MEN:.!-RECCRD. 
ASK-FOR-CREAT. 
DISPLAY DISP~AY4 'CREATE ANOTHER RECORD?'. 
CALL 'TNOUA' USING DISPLAYS COUNT3. 
ACCEPT vES-NQ-AREA. 
rF YES-NO-AREA .. 'YES' GO TO ACCEPT-MENU-CODE. 
GO TO ASK-FQH-UPDATE. 
RECORD-DELETION. 
DISPLAY 'RS~C~D DELETION ROUTINE:'. 
DrSPLAY ,--------------~--------- •• 
ACCEPT-DELET E-CCC'E. 
CALL 'TNCU4' USING DISPLAYZ COUNT2. 
ACCEPT ~iPP-'::'DE-AREA. 
REAO-MENU-f'. 
MOVE APp-cm::,E-AREA TO MENU-KEY. 
READ MENU-FrLE INVALID KEy GO TO DELETE-ERROR. 
CELETE MENU-FILE RECORD. 
DISPLAY 'RECORD DELETED ISI'. 
OISPLA'{ MENU-RECORD. 
GO Ta ASh-FOR-DELETE. 
D::LE7E-ERROR. 
DISPLAY 'APPLICATION CODE IS NOT EXIST, TRY TO CORRECT I~'. 
ASf\-FOR-CELEI E. 
DISPLAY DISPLAY4 'DELETE ANOTHER RECORD?'. 
CALL 'TNOUA' USINO DISPLAYS COUNT3. 
ACCEPT YES-NO-AREA. 
IF YES-NO-AR£A ~ 'YES' GO TO ACCEPT-DELETE-CODE. 
GO TO AS~-FOR-UPDATE. 
RECORD-AMENDI'IENT. 
DISPLAY 'RECORD AMENDMENT ROUTINE:'. 
DISPLAY • -------------------------~ • 
ACCEPT-CODE. 
CALL 'TNQUA' USING DISPLAY2 COUNT2. 
ACCEPT APP-CODE-AREA. 
READ-MENU-Fi-. 
MOVE APP-CODE-AREA TO MENU-KEY. 
READ MENU-FILE INVALID KEY 00 TO AMEND-ERROR. 
PERFORM ACCEPT-APP-NAME. 
REWRITE MENU-RECORD. 
DISPLAY 'RECORD AMENDED IS:'. 
DISPLAY MENU-RECORD. 
GO TO ASK-FOR-AMEND. 
AMEND-ERROR. 
PERFORM DELETE-ERROR. 
ASK-FOR-AMEND. 
DISPLAY DISPLAY4 'AMEND ANOTHER RECORD?~. 
CALL 'TNOUA' USING DISPLAYS COUNT3. 
ACCEPT YES-NO-AREA. 
IF YES-NO-AREA • 'YES' GO TO ACCEPT-CODE. 
ASK-FOR-UPDATE. 
DISPLAY '~O YOU WANT MORE UPDATE?'. 
CALL 'TNOUA' USING DISPLAYS COUNT3, 
ACCEPT YES-NO-AREA. 
IF YES-NQ-AREA • 'YES' GO TO START-DISPLAY. 
FINAL-ROTINE. 
MOVE 'MENU FILE UPDATE FINISHED' TO LINKAGE-MESSAG, 
CLOSE-FILE, 
CLOSE MENU-FILE, 
EXIT-PARA, 
EXIT PROGRAM, 
LISTING OF SE4384 11'56 16 JUN 81 
ID DIVISION. 
PROGRAM-ID. SE43e4. 
****************************** •• **********************.******* 
_THE FUNCTION OF THIS PROGRAM IS TO SELECT A SPECIFIC RECORDS. 
_FROM AN INPUT FILE AND WRITE IT ON ANOTHER FILE. • 
*.***************.******* ••• ********************** ••• ********* 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
COPY FLCONT. 
DATA OIVISION. 
FILE SECTION. 
COpy JFODES. 
WQRI(ING-STORAOE SECTION. 
COPY JWORKA. 
01 DETAIL-AREA. 
02 INPUT-RELATION-NAME. 
03 IN-R PlC X OCCURS 12. 
02 aUESION-FIELD. 
03 OUESIQN-AREA PlC X OCCURS 6. 
02 ACCEPT-FIELD-NAME. 
03 ACCEPT-NAME-CH PlC X OCCURS 12. 
02 PARAMETER2. 
03 PARA2 PlC X OCCURS 2. 
02 CONSTANT-AREA. 
03 CONSTANT-CH PlC X OCCURS 14. 
02 OUTPUT-RELATION-NAME. 
0·'3 OUT-R PlC X OCCURS 12. 
copy LINI(AG. 
PROCEDURE DIVISION USING LIN!<AGE-FUNCTION. 
CONTROL-ROUTINE. 
PERFORM INITIALIZE. 
PERFORM MAIN-PARAGRAGH UNTIL RECORD1-CH(1) • HIGH-VALUE. 
PERFORM CLEANUP. 
EX I T-PARAG. 
EXIT PROGRAM. 
STOP-RUN. 
STOP RUN. 
INITIALIZE. 
MOVE ZEROS TO INPUT-AREAS OUTPUT-AREAS READ-AREAS 
WRITE-AREAS CLOSE-AREAS COUNT-B RECORDS-COUNT. 
MOVE SPACES TO WORK-RECORD WORK-RECOROl WORK-AREA 
WDRK-AREAl ACCEPT-COMMAND DETAIL-AREA INPUT-RELATION. 
MOVE OPERATION-MESSAGE TO ACCEPT-COMMAND. 
MOVE S TO COUNT-A. 
PERFORM PART1-ROT UNTIL COMMAND-CHCCOUNT-A) = SPACE. 
MOVE ZEROS TQ COUNT-B. 
ADD I TO COUNT-A. 
PERFORM PARTZ-ROT UNTIL COMMAND-CH(COUNT-A) = SPACE. 
MOVE ZEROS TO COUNT-B. 
ADD 1 TO COUNT-H. 
PERFORM PART-~-ROT UNTIL COMMAND-CHCCQUNT-A) • SPACE. 
MOVE ZEROS TO COUNT-B. 
ADD 1 TO COUNT-A. 
PERFORM PART4-ROT UNTIL COMMAND-CH(COUNT-A) = SPACE. 
MOVE ZEROS TO COUNT-B. 
ADD 1 TO COUNT-A. 
PERFORM PART44-ROT UNTIL COMMAND-CHCCOUNT-A) • SPACES. 
MOVE ZEROS TO COUNT-B. 
ADD! TO COUNT-A. 
PERFORM PART.'5-ROT UNTIL COMMAND-CHCCQUNT-A) :.; SPACE. 
DISPLAY 'ENTER I ACCEPT-FIELD-NAME • PLEASEJ'. 
ACCEPT CONSTANT-FIELD-VALUE. 
MOVE CONSTANT-FIELD-VALUE TO CONSTANT-AREA. 
PERFORM READ-RELATIONS-Ft. 
PERFORM READ-RELATIONS-F2. 
MOVE CONSTANT-AREA TO WORK-AREA. 
MOVE·! TO COUNT-A. 
PERFORM FIELD-NAME-CHECK UNTIL 
IN-RFIELDS(CQUNT-A) • SPACES. 
IF PARAMETERl D ZEROS 
DISPLAY ACCEPT-FIELD-NAME '(INCORRECT NAME)' 
MOVE HIGH-VALUE Ta INPUT-RKEY WORK-RECORD1. 
IF INPUT-RKEY NOT • HIGH-VALUE 
PERFORM MOVE-ANO-OPEN 
PERFORM READ-FILES 
PERFORM MOVE-TO-WORKRECORD. 
MAIN-PARAGRAGH. 
PERFORM DATA-MOVE. 
PERFORM FINAL-CHECI(JNG. 
PERFORM READ-FILES. 
PERFORM MOVE-TO-WORKRECORD. 
CLEANUP. 
PERFORM RECORDS-COUNT-CHECK. 
IF INPUT-RKEV NOT = HIGH-VALUE REWRITE RELATION-RECORD. 
IF CLOSE-COUNT a ! PERFORM CLOSE-FILES. 
CLOSE RELATIONS-FILE. 
COPY LASTCH. 
** PARTI-ROT. 
ADD 1 TO COUNT-B. 
MOVE COMMAND-CH(CQUNT-A) TO IN-R(COUNT-B). 
ADD 1 TO COUNT-A. 
PART2-ROT. 
ADD ! TO COUNT-B. 
MOVE COMMAND-CH(COUNT-A) TO QUESION-AREA(COUNT-B). 
ADD 1 TO COUNT-A. 
PART3-ROT. 
ADD 1 TO COUNT-B. 
MOVE CCMMAND-CH(COUNT-A) TO ACCEPT-NAME-CH(COUNT-B). 
ADD 1 TO COUNT-A. 
PART4-ROT. 
ADD 1 TO COUNT-B. 
MOVE COMMAND-CH(COUNT-A) TO PARA2(COUNT-B). 
ADD 1 TO COUNT-A. 
PART44-RQT. 
IF CQMMAND-CH(COUNT-A) NOT = ',' 
ADD t TO COUNT-B 
MOVE COMMANO-CH(CQUNT-A) TO CONSTANT-CH(COUNT-B). 
ADD 1 TO COUNT-A. 
PARTS-ROT. 
ADD 1 TO COUNT-B. 
MOVE COMMAND-CH(CDUNT-A) TO OUT-R(CQUNT-B). 
ADD 1 TO COUNT-A. 
READ-RELATIONS-Ft. 
OPEN 1-0 RELATIONS-FILE. 
MOVE INPUT-RELATION-NAME TO RELATION-KEY. 
READ RELATIONS-FILE INVALID t{EY DISPLAY RELATION-KEY 
• INCORRECT RELATION .NAME' 
MOVE HIGH-VALUE TO WORK-RECORDl INPUT-RKEY. 
IF INPUT-RKEY NOT =. HIGH-VALUE 
MOVE RELATION-RECORD TO INPUT-RELATION. 
REAO-RELATIONS-FZ. 
MOVE OUTPUT-RELATION-NAME TO RELATION-KEY, 
READ RELATIONS-FILE INVALID I~EV DISPLAY RELATION-KEY 
• INCORRECT RELATION NAME-
MOVE HIGH-VALUE TO WORK-RECORDt INPUT-RKEV. 
F I ELD-NAME-CHECI< a 
IF FIELD-WNAME<CQUNT-A) "" ACCEPT-FIELD-NAME 
MOVE COUNT-A TO PARAMETERl. 
AOD 1 TO COUNT-A. 
MOVE-ANO-OPEN a 
MOVE INPUT-STRUCTURE TO RELATION-STRUCTURE. 
MOVE 1 TO INPUT-AREA(IN-RCODE) READ-AREA(IN-RCODE) 
CLOSE-AREA(IN-RCODE). 
MOVE RE~ATION-CODE TO OUT-COUNT. 
f":OVE 1 TO CLOSE-AREA(OUT-CQUNT). 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE 1 TO OUTPUT-AREA(OUT-COUNT) WRITE-AREA(OUT-COUNT). 
MOVE 1 TO COUNT-D. 
IF WORK-AREA NOT ~ SPACES 
PERFORM PARAG-1 UNTIL WORK-CH(CQUNT-D) ~ SPACES 
MOVE 1 TO SW-IND· 
SUBTRACT 1 FROM COUNT-C. 
IF SW-IND ... I) MOVE ZEROS TO COUNT-D. 
MOVE 0 TO SW-INC. 
PERFORM OPEN-INPUT-FILES. 
PERFORM OPEN-OUTPUT-FILES. 
PARAG-l. 
ADD 1 TO COUNT-D. 
INPUT-PARAG. 
COpy JINPFL. 
COPY JOUTFL. 
COPY JSREAD. 
COpy JSMOVE • 
•• DATA-MOVE. 
MOVE IN-RF1(PARAMETERl) TO CQUNT-A 
MOVE 1 TO CQUNT-C 
PERFORM MOVE-TO-WORKAREAl UNTIL COUNT-C 
MQVE-TQ-WORKAREA1. 
MOVE RECORDl-CH<COUNT-A) TO WORK-CHl(COUNT-C). 
ADD 1 TO COUNT-A COUNT-C. 
FINAL-CHECKINI3. 
) COUNT-D. 
IF PARAMETER2 - '. 
IF PARAMETER2 • '( 
IF PARAMETER2 - .) 
MOVE 2 Ta SW-IND PERFORM EQUAL-CHECK. 
MOVE 2 TO SW-IND PERFORM LESS-CHECK. 
MOVE 2 TO SW-IND PERFORM GREATER-CHECK. 
IF PARAMETER2 • '(-' OR PARAMETER2 • ' .. (' 
HOVE 2 TO SW-IND PERFORM L-E-CHECK. 
IF PARAMETER2 ... ')=' OR PARAMETER2 - '=)' 
MOVE 2 Ta SW-IND PERFORM G-E-CHECK. 
IF SW-IND ... 1 MOVE WORK-RECORDl TO WORK-RECORD 
ADD 1 Ta RECORDS-COUNT 
PERFOR" WRITE-OUT PUT-RECORD. 
IF SW-IND = I) DISPLAY 9 LOGICAL OPERATORS ERROR' 
MOVE HIGH-VALUE TO WORK-RECORD1. 
f10VE 0 TO sw- I ND. 
EQUAL-CHECK. 
IF WORK-AREA1 = WORK-AREA MOVE 1 TO SW-INC. 
LESS-CHECK. 
IF WQRK-AREAl WORK-AREA MOVE TO SW-INO. 
GREATER-CHECI( • 
IF WORK-AREA1 WORK-AREA MOVE TO SW-INC. 
L-E-CHECK. 
IF WO~K-ARE41 ( WORK-AREA OR waRK-AREA1 % WORK-AREA 
MOVE 1 TO SW-IND. 
G-E-CHECK. 
IF WORK-AREA1 ) WORK-AREA OR WORK-AREA1 c WORK-AREA 
MOVE 1 TO SW-IND. 
COPY-WRITE. 
COPY JWRITE. 
COpy JCLOSE. 
LisTING OF PR43S4 19'43 I~ MAY SI 
ID DIVISION. 
PROGRAM-ID. PR4384. 
**********************.********* ••• *** ••••••••••••••••••••••• ***** 
_THE FUNCTION OF THIS PROGRAM IS TO PR03ECT A SPECIFIC FIELDS * 
_FROM AN INPUT RELATION AND WRITES IT ON ANOTHER RELATION. • 
*******.*.**********.*.****** •••••• *****.*.*.**.**.*************** 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SQURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
COPY FLCONT. 
DATA DIVISION. 
FILE SECTION. 
COpy JFDDES. 
WORKING-STORAGE SECTION. 
COPY JWORKA. 
01 DETAIL-AREA. 
02 INPUT-RELATION-NAME. 
03 IN-NAME PlC X OCCURS 12. 
02 PARAMETERS-GROUP. 
03 PARAMETRl PlC 99 OCCURS 15. 
02 PARAMETERS-GROUP I REDEFINES PARAMETERS-GROUP. 
03 PARAMETER-DATA PlC X OCCURS 30. 
02 OUTPUT-RELATION-NAME. 
03 OUT-NAME PlC X OCCURS 12. 
COPY LlNKAG. 
PROCEDURE DIVISION USING LINKAGE-FUNCTION. 
CONTROL-ROUTINE. 
PERFORM INITIAL-PARAGRAGH. 
PERFORM MAIN-PARAORAGH UNTIL RECORDI-CHCI) HIGH-VALUE. 
PERFORM CLEANUP-PARAGRAGH. 
EXIT-PARAG. 
EXIT PROGRAM. 
STOP-RUN. 
STOP RUN. 
INITIAL-PARAGRAGH. 
MOVE ZEROS TO INPUT-AREAS OUTPUT-AREAS READ-AREAS 
WRITE-AREAS CLOSE-AREAS PARAMETERS-GROUP RECORDs-caUNT. 
MOVE SPACES TO WORK-RECORD WORK-RECORD1 ACCEPT-COMMAND 
INPUT-RELATION INPUT-RELATION-NAME OUTPUT-RELATION-NAME. 
MOVE OPERATION-MESSAGE TO ACCEPT-COMMAND. 
MOVE 9 TO COUNT-A. 
MOVE ZEROS TO COUNT-B. 
PERFORM PART1-ROT UNTIL COMMAND-CHCCOUNT-A) = SPACE. 
MOVE ZEROS TO COUNT-B. 
ADO 1 TO COUNT-A. 
PERFORM PART2-ROT UNTIL COMMAND-CHCCOUNT-A) 2 SPACE. 
MOVE ZEROS TO COUNT-B. 
ADO I TO COUNT-A. 
PERFORM PART.3-ROT UNTIL COMMAND-CH(COUNT-A) = SPACE. 
PERFORM READ-RELATIONS-F1. 
PERFORM READ-RELATIONS-F2. 
IF INPUT-RKEY NOT = HIGH-VALUE 
PERFORM MDVE-AND-OPEN 
PERFORM READ-FILES' 
PERFORM MOVE-TO-WDRKRECQRD 
PERFORM CLEAN-AREAS. 
, 
MAIN-PARAGRAGH. 
MOVE SPACES Ta WORK-RECORD. 
PERFORM CLEAN-AREAS. 
PERFORM DATA-MOVE UNTIL PARAMETRICCOUNT-A) • ZEROS. 
ADD 1 TO RECORDS-COUNT. 
PERFORM WRITE-OUTPUT-RECORD. 
PERFORM READ-FILES. 
PERFORM MDVE-TO-WDRKRECQRD. 
CLEANUP-?ARAGRAGH. 
PERFORM RECORDS-COUNT-CHECK. 
IF INPUT-RKEY NOT. HIGH-VALUE REWRITE RELATION-RECORD. 
IF CLOSE-COUNT = 1 PERFORM CLOSE-FILES. 
CLOSE RELATIONS-FILE. 
COI=)Y LASTCH • 
• * 
PART1-ROT. 
ADO 1 TO COUNT-B. 
MOVE COMMAND-CH(COUNT-A) TO IN-NAME(COUNT-B). 
ADD 1 TO COUNT-A. 
PART2-ROT. 
ADD 1 TO COUNT-B. 
IF COMMAND-CH(CQUNT-A) ,. 'F' OR COMMAND-CH(COUNT-A) ',' 
ADD 1 TO COUNT-A. 
IF COMMAND-CH<r.Ol.lNT-Al ,. ',' nR r.nMMANO-rH'(rnIINT-ol .~. 
ADO 1 TO COUNT-A. 
MOVE COMMAND-CH(CQUNT-A) TO PARAMETER-DATA(CQUNT-B). 
IF COMMANo-CH(COUNT-A) = 'E' 
,MOVE 0 TO PARAMETER-CATA(COUNT-B). 
ACO 1 TO COUNT-A. 
PART3-ROT. 
ACD 1 TO COUNT-B. 
MOVE COMMAND-CH(COUNT-A) TO OUT-NAME(COUNT-B). 
ADO 1 Ta COUNT-A. 
READ-RELATIONS-F!. 
OPEN 1-0 RELATIONS-FILE. 
MOVE INPUT-RELATION-NAME TO RELATION-KEY. 
READ RELATIONS-FILE INVALID KEY ~ISPLAY RELATION-KEY 
'INCORRECT RELATION-NAME' 
MOVE HIGH-VALUE TO ~ORK-RECORDl INPUT-RKEY. 
IF INPUT-RKEY NOT - HIGH-VALUE 
MOVE RELATION-RECORD TO INPUT-RELATION. 
READ-RELATIONS-F2. 
MOVE OUTPUT-RELATION-NAME TO RELATION-KEY. 
READ RELATIONS-FILE INVALID KEY DISPLAY RELATION-KEY 
• INCORRECT RELATION NAME' 
MOVE HIGH-VALUE TO WORK-RECORD! INPUT-RKEY. 
HOVE SPACES TO RELATION-STRUCTURE. 
MOVE-AND-OPEN. 
MOVE 1 TO INPUT-AREA(IN-RCODE) READ-AREA(IN-RCOD~) 
CLOSE-AREA(IN-RCOOE). 
MOVE RELATION-CODE TO OUT-COUNT. 
MOVE 1 TO CLOSE-AREA(OUT-COUNT). 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE 1 TO OUTPUT-AREACOUT-COUNT) WRITE-AREA(OUT-CQUNT). 
MOVE 1 TO COUNT-A COUNT-E. 
MOVE ZEROS TO COUNT-B. 
PERFORM STRUCTURE-MOVE UNTIL 
PARAMETRl(CaUNT-A) • ZEROS. 
PERFORM OPEN-INPUT-FILES. 
PERFORM OPEN-OUTPUT-FILES. 
STRUCTURE-MOVE. 
ADO ! TO COUNT-B. 
MOVE PARAMETR1(CQUNT-A) TO COUNT-D. 
MOVE FIELD-WNAME(COUNT-D) TO NAME-OF-FIELD(COUNT-S). 
MOVE COUNT-E TO FIELol(COUNT-B). 
MOVE IN-RF2(COUNT-D) TO FIELD2(COUNT-B). 
ADO IN-RF2(COUNT-D) TO COUNT-E. 
ADD 1 TO COUNT-A. 
INPUT-OUTPUT-PARAG. 
COPY JINPFL. 
COPY JOUTFL. 
COPY JSREAD. 
COPY JSMOVE. 
** CLEAN-AREAS. 
MOVE ZEROS TO COUNT-A COUNT-B COUNT-C COUNT-D COUNT-F 
COUNT-G COUNT-H. 
MOVE 1 TO COUNT-A. 
DATA-MOVE. 
MOVE PARAMETRl(COUNT-A) 
MOVE IN-RF2(COUNT-D) TO 
MOVE IN-RFl(COUNT-D) TO 
MOVE 1 TO COUNT-H. 
TO COUNT-D. 
COUNT-C. 
COUNT-F. 
PERFORM MOVE-CH UNTIL COUNT-H ) COUNT-C. 
MOVE ZERO TO END-FIELD-COUNT. 
ADO 1 TO COUNT-A. 
MOVE-CH. 
ADO 1 TO COUNT-G. 
MOVE RECORDI-CH(COUNT-F) TO RECORD-CH(COUNT-G). 
IF FIELD-WNAME(COUNT-D) NOT = 'RUTH-NAME 
PERFORM END-OF-FIELD-CHECK. 
ADO 1 TO COUNT-H COUNT-F. 
ENO-OF-FIELD-CHECK. 
IF RECORDI-CH(COUNT-F) = SPACE ADD 1 TO END-FIELD-COUNT. 
IF RECORDI-CHCCOUNT-F) NOT ~ SPACE 
MOVE ZERO TO END-FIELD-COUNT. 
IF END-FIELD-COUNT) 1 MOVE 0 TO END-FIELD-COUNT 
SUBTRACT COUNT-H FROM COUNT-C GIVING FINAL-RESULT-COUNT 
ADO FINAL-RESULT-COUNT TO COUNT-G 
MOVE COUNT-C TO COUNT-H. 
COpy JWRITE. 
COPY JCLQSE. 
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•• *~+~~*~ •• *+~ •••• *.* •••• *+*.** ••• ******.*******.***.* ••••••••• ** • 
• THS ::'!.'NCTY'JfJ ne' TH!S PPOGRAM IS TO JOIN RECORDS OF TWO INPUT * 
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EN':!f.:ClN:-'iEHT OI'J1SION. 
Con= :GURATICN Sc:::::nON. 
~OI,.:r\:i:.-COI',FliTER. PRIME. 
OFJE::T-CO!";PUTER. PPtME. 
II>JPU~-'JUTPUr SE:'TION. 
FILt-CO"JTPOL. 
COP'( FLCONT. 
DATA DIVISION. 
FILE SECTION. 
COPY JFDO'::S. 
IoIORkING-STORAGE SECTION. 
COPY JWORKA. 
(11 DETAIL-AREI~. 
02 INPUT-RElATfON-NAME. 
03 INPUT-NAI"jE PlC X OCCURS 12. 
0~ AND-AREA. 
03 AND-CH PlC X OCCURS 3. 
02 !N?UT~-RELAT!ON-NAME. 
03 INPUT2-NAME PlC X OCCURS 12. 
02 OVER-AREA. 
03 OVER-CH PlC X OCCURS 4. 
02 KEY-AREA. 
03 KEY-~H PlC X OCCURS 12. 
02 I\EV2-P.~E:A. 
03 KEY2-CH PlC X OCCURS 12. 
02 OUTPUT-RElATtON-N~~E. 
v::!. u!.iTPU'-NAi'lE PlC X OCCURS 12. 
COpy LINKAG. 
PROC~DURE DIVISION USING LINKAGE-FUNCTION. 
CClt;":"ROL-ROUTINE. 
PE~FC!RM. 1NITIAL-F'ARAGRAGH THRU INITIAL2-PARAG. 
F'ER~O?:Yj MA1N-P;iR.40RCrGH IJNTIL END-AREA = HIGH-VALUE. 
PEHFORM C~~ANUP-PARAORAGH. 
EXIT-P(\RAG. 
E)(IT. PROGRAM. 
STOP-RiJN. 
STOP RUN. 
C~?V r:eE!3:::~1. 
IN: T IAL·'::-PAfiAG. 
IF ENv-AREA HIOH-V~LUE NEXT SENTENCE 
:::L5E 
PEF.FaR~ STRUCTUf(:E-I'"QVE 
PERFQRM 'IRST-IND-MQVE 
PEP~T1P'" ':IPEN-INPU:-FILES 
PERFORM :·PEN-QUTPUT-FILES 
~~O~~or~ · ... €t.r.-l:"rLE~ 
F-£PF OI'.M '!ll-.;E-T C1-WOF KHECORO 
"'C':::: W8-:"-q~:CRDl TD WDRI(-RECORD 
PEkFGRM :~EAN-COUNTS 
~C:~~'J~,", ;iJRI~-PPEA-MOVE UNTIL 
I'.E\ l-\'AL .f I, COU:H-A) = ZEROS. 
MA!~-~~~~G~~GH. . 
PEtlFQRM SECO~·'n- I NO-'r:OVE • 
rE~~:r~ REA:-~ILCS. 
Pr..~tQ;;>-M MOV~> TJ-I.-J0RkRECQRD. 
PE ~C::'C'R't1 CLEA!-!-CClUNTS. 
Pt=.:AFDRM I,.JOR1\-Af.:C~I-MO\/E UNTIL 
iq~:S:-'/ALUE(COUNT-A) = ZEROS. 
PERFQRf1 MDVE-AND-WRI TE UNTIL RECORDI-CH( 1) • HIGH-VALUE. 
PEp,r~~~ CLOSE-FILES. 
PERFORM OPEN-INPUT-FILES. 
PER~[l~I". THIRD-IND-MOVE. 
PERFORM READ-FILES. 
PERFC::'M ~1OVE-TO-WORKRE::aRD. 
rO\'E ;.II)"-h.-r.ECGROl TO "'DRK-RECC~D. 
PERFOR!"! ClE~·~~-COUNTS. 
P£i\FDRl1 wDRk-AREA-MOVE UNTIL 
'~EY1-\'ALUE fS~UIIIT-A) = ZEROS. 
I F RECORD l-Ctil. 1) = HIGH-VALUE 
p~p~~~~ LA~T-IND-MCVE 
MOVE HIG~-VALUE TO END-AREA. 
ClECr.NUn_ol'l,~I!:\GPAf3H ~ 
pERFORM RECORDS-COWNT-CHECK. 
re' P.ECI1~C! - CH (1) = HIGH-VALUE REWRITE RELATION-RECORD. 
IF CL05E-COU~T • 1 PERFORM CLOSE-FILES. 
CLOSE RELATIONS-FILE. 
CQPi' LASTCH. 
cap" JCNCr."":E. 
5T RUCrURE-r1CvE. 
PER!:'Of"!'1 CLE~~~-COUNT5 ~ 
MOVE HiPUT-3~RUCTURE TO RELATION-STRUCTURE. 
I:'f'R!:'ORM ~It'D-SPACE~ UNTIL AELATION-OATA(COUNT-A) = SPACES. 
11GVE. ":uiJNr-A TO COUNT-B. 
SUFlT~H\CT 1 !:'~Ot1 COt.!NT-B. 
MUVE. 1 TO CG~NT-C. 
PERFDR!'I !'"D'/::-RELATION-FIELDS UNTIL· 
INP~T2-RFIELDSCCOUNT-C) z SPACES. 
CL:::M..i-COUt·l"rs. 
MOvE ZEROS :0 CQlINT-B COUNT-C COUNT-D COUNT-E COUNT-F 
COUNT-O COUNT-H. 
Move 1 TO COUNT-A. 
FIND-SPACES. 
HDD FIELD1<COUNT-A) FIELD2(CQUNT-A) GIVING WRITE-COUNT. 
ADO 1 TO COUNT-A-. 
MOVE-RELATION-FIELDS. 
MOVE INPUT'2-FNAME(CQUNT-C) TO NAME-OF-FIELDCCOUNT-A). 
ADD FIELDl(COUNT-B) FIELD2(COUNT-B) GIVING COUNT-E. 
~OVE COUrJT-E TO F[ELD1(CQUNT-A). 
110\0'£ rNPUT2-FIELD2(COUNT-C) TO .FIELD2CCOUNT-A~. 
ADD INPUT~-F!ELDl(COUNT-C) INPUT2-FIELD2(CDUNT-C) 
GIVING READ-COUNT. 
ADD 1 TO COUNT-A COUNT-B COUNT-C. 
FI RST-IND-MOVE.-
* 
MOVE I TO INPUT-AREACIN-RCODE) INPUT-AREACINPUT2-RCODE). 
MOVE 1 TO READ-AREACIN-RCODE). 
MOVE 1 TO CLCSE-AREA(INPUT2-RCODE). 
MOVE RELATION-CODE TO OUT-COUNT. 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE 1 TO WRITE-AREACOUT-COUNT) QUTPUT-AREACQUT-CQUNT). 
QPEN-PARAGRAGH. 
COPY JINPFL. 
COPY JOUTFL. 
COPY JSREAD. 
C~PV JSMOVE. 
WOF:}~-AREA-MOVE • 
MOVE KEY1-VALUECCOUNT-A) TO COUNT-F. 
MOVE IN-PF1<CDUNT-F) Ta COUNT-G. 
MOVE 1 TO COUNT-B. 
PERFORI'1 KEY-MOVE UNTIL COUNT-B) IN-RF2(COUNT-F). 
MDD 1 TO CQW'H-A. 
I-\EV-:"!JI.'E.. 
HOD 1 10 COUNT-C. 
r-<~VE RECORD-CH (COUNT-O) TO WOR!(-CH (COUNT-C). 
ADD 1 TO COUNT-G COUNT-B. 
WORK-AFl~A1-f'\CVE • 
MCiVE t<EVZ-VALuE<CQUNT-A) TO COUNT-F. 
MOVE INPUT2-FIELD1(CQUNT-F) TO COUNT-G. 
MOVE 1 Ta COUNT-B. 
PERFORM KEY;2-MQVE UNTIL COUNT-B) INPUT2-FIELD2CCOUNT-F). 
HvD 1 Tu COUNT-A • 
.... Ev::-MO' .. E. 
ADli 1 TO C(jUr~T-C. 
1-:0~IE ~.E':lJr~D I-CH (COUNi-G) TO WORK-CHI (COUNT-C) • 
AUD 1 TU cOurH-G COUNT-B. 
Ss"Sr.:'~:D- I N')-'·1,:'.'~. 
r',,1'iE :) ~~j ~EAD-'; REA ~ I N-RCODE) INPUT-AREA ( I N-RCODE) • 
~'J\'E: 1 1"oJ ::E:AO-AREA(.INPUT::2-RCODE). 
MOVE-I1~j::,-\·,Cl;'" t:.. 
PERFORr~ CLr.: .. ·1N-COUNTS. 
r r WO=l:t(-:"!P:-:-' = WORK-Af~I=.::A 1 
110VE WR I Te.-:";OUNT TO CQUNT-H 
PEPFORM D~T4-MOVE UNTIL COUNT-A = READ-COUNT 
ADD 1 TO RECORDS-COUNT 
PERFORM WRITE-OUTPUT-RECORD. 
PERFORM REHD-FILES. 
PE~FORM MDVE-TO-WQPKRECORD. 
PERFORM CLEAN-COUNTS. 
PERFORM ~Dr..f~-AREA1-MOvE UNTIL 
t\£V2-VAL.L:E ',·:OUNT-A) = ZEROS. 
DAT4-MO'JE. 
MOVE RECQRt']-CHCCQUNT-A) TO RECORD-CHCCOUNT-H). 
ADD 1 TO caUNT-A COUNT-H • 
• COpy JWRITE. 
COpy JCLOSE. 
THIRD-IND-MOVE. 
MOvE 1 TO READ-AREAC[N-RCODE). 
MOvE 0 TO READ-AREA(tNPUT2-RCODE). 
L.AST- IND-MOVE. 
MOVE 1 TO CLOSE-APEAC IN"RCOCE) CLOSE-AREACRELATION-CODE). 
LISTINO OF COMP84 18'50 27 MAY 81 
ID DIVISION. 
PROGRAM-ID. COMP84 • 
•• ***.** ••••••• *** ••• ** •• *** •••• ** •••••••• *** ••••• ****.* •••• ****** 
_THE FUNCTION OF THIS PROGRAM IS TO CREAT A DUMMY RECORDS WHICH * 
.·IS NOT EXIST IN THE FIRST RELATION. • 
••• * •• **** •••••• **.** •• * •••••••••••••••••••• ** ••• * ••••• * •••• ***.*. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
COPY FLCONT. 
DATA DIVISION. 
FILE SECTION. 
COpy JFDDES. 
WORKING-STORAGE SECTION. 
COPY JWORKA. 
01 DETAIL-AREA. 
02 INPUT-RELATION-NAME. 
03 INPUT-NAME . PlC X OCCURS 12. 
02 AND-AREA. 
03 AND-CH PlC X OCCURS 3. 
02 INPUT2-RELATION-NAME. 
03 INPUT2-NAME PlC X OCCURS 12. 
02 OVER-AREA. 
03 OVER-CH PlC X OCCURS 4. 
02 KEY-AREA. 
03 KEY-CH PlC X OCCURS 12. 
02 KEY2-AREA. 
03 KEY2-CH PlC X OCCURS 12. 
02 OUTPUT-RELATION-NAME. 
03 OUTPUT-NAME PlC X OCCURS 12. 
COPY LINKAG. 
PROCEDURE DIVISION USING LINKAGE-FUNCTION. 
CONTROL-ROUTINE. 
PERFORM INITIAL-PARAGRAGH THRU INITIAL2-PARAG. 
PERFORM MAIN-PARAGRAGH UNTIL END-AREA • HIGH-VALUE. 
PERFORM CLEANUP-PARAGRAGH. 
EXIT-PARAG. 
EXIT PROGRAM. 
STOP-RUN. 
STOP RUN. 
COPY JBEGIN. 
INITIAL2-PARAG. 
IF END-AREA = HIGH-VALUE NEXT SENTENCE 
ELSE 
PERFORM STRUCTURE-MOVE 
PERFORM FIRST-IND-MOVE 
PERFORM OPEN-INPUT-FILES 
PERFORM OPEN-OUTPUT-FILES 
PERFORM FIRST-FILE-READ 
PERFORM SECOND-FILE-READ. 
MAIN-PARAGRAGH. 
ADD 1 TO RECORDS-COUNT. 
IF WORK-AREA1 a WORK-AREA 
MOVE WQRK-RECORD2 TO WORK-RECORD 
PERFORM WRITE-OUTPUT-RECORD 
PERFORM FIRST-FILE-READ 
PERFORM SECOND-FILE-READ. 
IF WORK-AREA ) WORK-AREAI 
MOVE SPACES TO WORK-RECORD 
PERFORM CREAT-DUMMY-RECORD 
PERFORM WRITE-OUTPUT-RECORD 
PERFORM SECOND-FILE-READ. 
IF WORK-AREA ( WORK-A REAl 
PERFORM FIRST-FILE-READ. 
IF RECORD2-CH(1) = HIGH-VALUE AND RECORD3-CH(1) a HIGH-VALUE 
MOVE HIGH-VALUE TO END-AREA. 
CLEANUP-PARAGRAGH. 
PERFORM RECORDS-COUNT-CHECK. 
IF RECQRDI-CH(l) • HIGH-VALUE REWRITE RELATION-RECORD. 
IF CLOSE-COUNT • 1 PERFORM CLOSE-FILES. 
CLOSE RELATIONS-FILE. 
COpy LASTCH. 
OTHER-PARAGRAGH. 
COPY JCNAME • 
•• 
STRUCTURE-MOVE. 
4 
MOVE INPUT-STRUCTURE TO RELATION-STRUCTURE. 
FIRST-IND-MOVE. 
MOVE 1 TO INPUT-AREA(IN-RCOOE> INPUT-AREA(INPUT2-RCODE>. 
MOVE 1 TO CLOSE-AREA(IN-RCODE) CLOSE-AREACINPUT2-RCODE) 
CLoSE-AREA(RELATION-CODE). 
MOVE RELATION-CODE TO OUT-COUNT. 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE I TO WRITE-AREA(oUT-COUNT) oUTPUT-AREA(OUT-CoUNT). 
OPEN-PARAGRAGH. 
COpy JINPFL. 
COpy JOUTFL'. 
H 
FI RST-FILE-READ. 
MOVE 1 TO READ-AREA(IN-RCODE). 
MOVE 0 TO READ-AREACINPUT2-RCODE). 
PERFORM READ-FILES. 
PERFORM MDVE-TO-WoRKRECoRD. 
MOVE WORK-RECORD I TO WoRK-RECoRD2. 
PERFoRM CLEAN-COUNTS. 
PERFORM WoRK-AREA-MoVE UNTIL KEYI-VALUE(CoUNT-A) ~ ZEROS. 
SECOND-FILE-READ. 
MOVE 0 TO READ-AREA(IN-RCODE). 
MOVE 1 TO READ-AREA(INPUT2-RCODE). 
PERFORM READ-FILES. 
PERFORM MOVE-TO-WORKRECORD. 
MOVE WORK-RECORD1 TO WORK-RECORD3. 
PERFORM CLEAN-COUNTS. 
PERFORM WORK-AREAI-MOVE UNTIL KEY2-VALUE<CQUNT-A) - ZEROS. 
4 
READ-MOVE-PARAGRAGH. 
COPY JSREAD. 
COpy JSMOVE • 
•• CLEAN-COUNTS. 
MOVE ZEROS TO COUNT-B CoUNT-C CoUNT-D COUNT-E CoUNT-F 
CoUNT-O COUNT-H. 
MOVE 1 TO COUNT-A. 
WORK-AREA-MOVE. 
MOVE KEYI-VALUE(CoUNT-A) TO COUNT-F. 
MOVE IN-RFI(CoUNT-F) TO COUNT-G. 
MOVE 1 TO COUNT-B. 
PERFORM KEY-MOvE UNTIL COUNT-B) IN-RF2(CoUNT-F). 
ADD 1 TO COUNT-A. 
KEY-MOVE. 
ADO I TO COUNT-C. 
• 
MOvE RECoRD2-CH(CoUNT-G) TO WoRK-CH(CoUNT-C). 
ADD I TO CoUNT-G COUNT-B. 
WORK-AREAI-MoVE. 
MOVE KEY2-VALUE(CoUNT-A) TO COUNT-F. 
MOVE INPUT2-FIELDl(COUNT-F) TO COUNT-G. 
MOVE 1 TO COUNT-B. 
PERFORM KEY2-MOVE UNTIL COUNT-B') INPUT2-FIELD2<COUNT-F). 
ADD 1 TO COUNT-A. 
KEY2-MOVE. 
ADD 1 TO COUNT-C. 
• 
MOVE RECORD3-CH(COUNT-O) TO WORK-CH1(COUNT-C). 
ADD 1 TO COUNT-O COUNT-B. 
CREAT-DUMMY-RECORD. 
PERFORM CLEAN-COUNTS. 
PERFORM DUMMY-MOVE UNTIL KEV2-VALUE(COUNT-A) ZEROS. 
DUMMY-MOVE. 
MOVE KEV2-VALUE(COUNT-A) TO COUNT~F. 
MOVE INPUT2-FIELD1(CQUNT-F) TO COUNT-G. 
MOVE 1 TO COUNT-B. 
MOVE KEYI-VALUE(COUNT-A) TO COUNT-D. 
MOVE IN-RF1(COUNT-D) TO COUNT-E. 
PERFORM MOVE-ALL UNTIL COUNT-B) INPUT2-FIELD2<CQUNT-F). 
ADD 1 TO COUNT-A. 
MOVE-ALL. 
MOvE RECoRD3-CH(CoUNT-Ol TO RECORD-CH(COUNT-E). 
ADD 1 TO COUNT-B COUNT-G COUNT-E. 
• COPY JWR ITE. 
COPY JCLOSE. 
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10 DIVISION. 
PROGRAM-ID. UNIONI. 
** •• *****.****.** ••••• **** ••••••••• ** ••••••••••••••••••••• * ••• **** 
.THE FUNCTlON OF THIS PROGRAM IS TO INSERT RECORD CS) FROM THE 1ST_ 
• RELATION INTO THE 2ND RELATION PROVIDS THAT THESE RECORD CS> ARE_ 
-NOT EXIST IN THE SECOND RELATION. * 
*** ••••••••• ** ••• ** •••• *** ••• * ••••••••• *** ••••••••••••••••• *****.* 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
COpy FCONTl. 
DATA DIVISION. 
FILE SECTION. 
COPY JFDDES .• 
WORKING-STORAGE SECTION. 
COPY JWORKI. 
01 DETAIL-AREA. 
02 INPUT-RELATION-NAME. 
03 INPUT-NAME PlC X OCCURS 12. 
02 AND-AREA. 
03 AND-CH PlC X OCCURS 4. 
02 INPUT2-RELATION-NAME. 
03 INPUT2-NAME PlC X OCCURS 12. 
COPY LINKAG. 
PROCEDURE DIVISION USING LINKAGE-FUNCTION. 
CONTROL-ROUTINE. 
PERFORM INITIAL-PARAGRAGH THRU INITIAL2-PARAO. 
PERFORM MAIN-PARAGRAGH UNTIL END-AREA • HIGH-VALUE. 
PERFORM CLEANUP-PARAGRAGH. 
EXIT-PARAO. 
EXIT PROGRAM. 
STOP-RUN. 
STOP RUN. 
COPY BEGINI. 
INITIAL2-PARAO. 
IF END-AREA - HIGH-VALUE NEXT SENTENCE 
ELSE 
PERFORM MOVE-TO-INDICATORS 
PERFORM OPEN-INPUT-FILES 
PERFORM READ-FILES. 
MAIN-PARAGRAGH. 
ADD I TO RECORDS-COUNT. 
PERFORM MOVE-TO-MAIN-RELATION. 
DISPLAY ·RECORD TO BE INSERTED ISI'. 
DISPLAY WORK-RECORD. 
PERFORM WRITE-RELATION-RECORD. 
PERFORM REAO-FILES. 
IF RECORD-CH(l) - HIGH-VALUE MOVE HIGH-VALUE TO END-AREA. 
CLEANUP-PARAGRAGH. 
PERFORM RECORDS-tQUNT-CHECK. 
IF CLOSE-COUNT. 1 PERFORM CLOSE-FILES. 
CLOSE RELATIONS-FILE. 
COPY LASTCH. 
OTHER-PARAGRAGH. 
COPY JNAME1. 
** 
* 
MOVE-TC-INDICATORS. 
MOVE 1 TO INPUT-AREA(IN-RCDDE) INPUT-AREA(INPUT2-RCODE). 
HOVE 1 TO CLOSE-AREA<IN-RCODE) CLOSE-AREA(INPUT2-RCODE). 
MOVE IN-ReODE TO OUT-COUNT. 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE 1 TO READ-AREA(OUT-CQUNT). 
OPEN-PARAGRAGH. 
COpy INPFL1. 
** 
READ-MOVE-PARAGRAGH. 
READ-FILES. 
IF READ-AREA(1) • 01 
IF READ-AREA(Z) ~ 02 
IF READ-AREA(3) = 03 
PERFORM 
PERFORM 
PERFORM 
READ-WORI'i:-FILE1. 
READ-WORK-FILE2. 
READ-WORK-FILE3. 
READ-WORK-FILEt. 
READ WQRKBOQK1-F AT END MOVE HIGH-VALUE 
HOVE WORKBOOK1-RECORD TO WORK-RECORD. 
TO WQRKBOOK1-RECORD. 
READ-WORK-FILE:!. 
READ WORKeOQI<2-F AT END MOVE HIGH-VALUE 
HOVE WQRKBOOK2-RECORD TO WORK-RECORD. 
TO WQRKBQOK2-RECORD. 
READ-WORK-FILE3. 
READ WORKBOOK3-F AT END MOVE HIGH-VALUE 
MOVE WORKBOOK3-RECORD TO WORK-RECORD. 
TO WORKBOOK3-RECORO. 
MOVE-TO-MAIN-RELATION. 
IF INPUT2-RCOOE - 01 MOVE 
IF INPUT2-RCODE = 02· MOVE 
IF INPUT2-RCODE ~ 03 MOVE 
IF INPUT2-RCODE • 04 MOVE 
IF INPUT2-RCODE = OS MOVE 
IF INPUT2-RCODE • 06 MOVE 
IF INPUT2-RCODE = 07 MOVE 
IF INPUT2-RCODE • 06 MOVE 
IF INPUT2-RCDDE • 09 MOVE 
IF INPUT2-RCODE ~ 10 MOVE 
WRITE-RELATION-RECORD. 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
CATEGORY-RECORD. 
AUTHORTITLE-RECORD. 
CONFERENCE-RECORD. 
EDITOR-RECORD. 
PAGEYEAR-RECORD. 
SUBTITLE-RECORD. 
DESCRIPTION-RECORD. 
CONTENT-RECORD. 
ISBNSEQ-RECORD. 
QUOTATION-RECORD. 
IF INPUT2-RCODE 01 
IF INPUT2-RCODE • 02 
IF INPUT2-RCODE • 03 
IF INPUT2-RCODE - 04 
IF INPUT2-RCOOE • 0' 
IF INPUT2-RCODE g 06 
IF INPUT2-RCODE - 07 
IF INPUT2-RCODE ~ OS 
IF INPUT2-RCQDE - 09 
IF INPUT2-RCOOE • 10 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFDRM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
WRITE-CATEGORY-RECORD. 
WRITE-AUTHORTITLE-RECORD. 
WRITE-CONFERENCE-RECoRD. 
WRITE-EDITOR-RECORD. 
WRITE-PAGEYEAR-RECORD. 
WRITE-SUBTITLE-RECORD. 
WRITE-DESCRIPTION-RECORD. 
WRITE-CONTENT-RECORD. 
WRITE-ISBNSEQ-RECORD. 
WRITE-QUOTATION-RECORD. 
WRITE-CATEGORY-RECORD. 
WRITE CATEGORY-RECORD INVALID KEY 
DISPLAY BLURB~CATEG-KEY ERROR1. 
WRITE-AUTHORTITLE-RECORO. 
WRITE AUTHORTITLE-RECORD INVALID KEY 
DISPLAY BLURB-N02 ERRORI. 
WRITE-CONFERENCE-RECORD. 
WRITE CONFERENCE-RECORD INVALID KEY 
DISPLAY BLURB-N03 ERRORl. 
WRITE-EDITOR-RECORD. 
WRITE EDITOR-RECORD INVALID KEY 
DISPLAY BLURB-N04 ERROR1. 
WRITE-PAGEYEAR-RECORD. 
WRITE PAGEYEAR-RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME1 ERROR1. 
WRITE-SUBTITLE-RECORD. 
WRITE SUBTITLE-RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME2 ERROR1. 
WRITE-DESCRIPTION-RECORD. 
WRITE DESCRIPTION-RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME3 ERROR1. 
WRITE-CONTENT-RECORD. 
WRITE CONTENT-RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME4 ERROR1. 
WRITE-ISBNSEQ-RECORD. 
WRITE ISEtNSEQ-RECORD INVALID I{EY 
DISPLAY ISBN1-KEY ERROR1. 
WRITE-QUOTATION-RECORD. 
WRITE QUOTATION-RECORD INVALID KEY 
DISPLAY ISBN2-KEY ERROR1. 
COPY JCLOSE. 
LISTING OF MINUSl 19114 27 MAY 91 
ID DIVISION. 
PROGRAM-ID. MINUS1. 
****************************************************************** 
*THE FUNCTION OF THIS PROGRAM IS TO DELETE RECORD CS) FROM THE 2ND* 
* RELATION BY THE 1ST RELATION PROVIDS THAT THESE RECORD(S) ARE* 
* EXIST IN THE SECOND RELATION. * 
****************************************************************** 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. PRIME. 
OBJECT-COMPUTER. PRIME. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
COPY FCONTI. 
DATA DIVISION. 
FILE SECTION. 
COpy JFDDES. 
WORKING-STORAGE SECTION. 
COpy JWORKI. 
01 OETAIL-AREA. 
02 INPUT-RELATION-NAME; 
03 INPUT-NAME PlC X OCCURS 12. 
02 AND-AREA. 
03 AND-CH PlC X OCCURS 4. 
02 INPUT2-RELATION-NAME. 
03 INPUT2-NAME PlC X OCCURS 12. 
COPY LINKAG. 
PROCEDURE DIVISION USINO LINKAGE-FUNCTION. 
CONTROL-ROUTINE. 
PERFORM INITIAL-PARAGRAGH THRU INITIAL2-PARAD. 
PERFORM MAIN-PARAGRAGH UNTIL END-AREA # HIGH-VALUE. 
PERFORM CLEANUP-PARAGRAGH. 
EXIT-PARAO. 
EXIT PROGRAM. 
STOP-RUN. 
STOP RUN. 
COPY BEGINI. 
INITIAL2-PARAG. 
IF END-AREA - HIGH-VALUE NEXT SENTENCE 
ELSE 
PERFORM MOVE-TO-INDICATORS 
PERFORM OPEN-INPUT-FILES 
PERFORM READ-FILES. 
MAIN-PARAGRAGH. 
ADD 1 TO RECORDS-COUNT. 
PERFORM MOVE-TO-MAIN-RELATION. 
DISPLAV 'RECORD TO BE DELETED ISI'. 
DISPLAV WORK-RECORD. 
PERFORM DELETE-RELATION-RECORD. 
PERFORM READ-FILES. 
IF RECORD-CH(I) = HIGH-VALUE MOVE HIGH-VALUE TO END-AREA. 
CLEANUP-PARAGRAGH. 
PERFORM RECORDS-COUNT-CHECK. 
IF CLOSE-COUNT • 1 PERFORM CLOSE-FILES. 
CLQSE RELATIONS-FILE. 
COPY LASTCH. 
OTHER-PARAGRAGH. 
COPY JNAMEI. 
** 
* 
MOVE-TO-INDICATORS. 
MOVE 1 TO INPUT-AREA(IN-RCODE) INPUT-AREA(INPUT2-RCODE~. 
MOVE 1 TO CLOSE-AREA(IN-RCODE) CLOSE-AREACINPUT2-RCODE)~ 
MOVE IN-RCODE TO OUT-COUNT. 
SUBTRACT 10 FROM OUT-COUNT. 
MOVE I TO READ-AREA(OUT-COUNT). 
OPEN-PARAGRAGH. 
COPY INPFL1. 
** 
READ-MOVE-PARAGRAGH. 
READ-FILES. 
IF READ-AREA(1) • 01 
IF READ-AREA(2) = 02 
IF READ-AREA(3) • 03 
PERFORM 
PERFORM 
PERFORM 
REAO-WORI{-FILE1. 
READ-WORK-FILE2. 
READ-WORK-FILE3. 
READ-WORK-FILEI. 
READ WORKBOOK1-F AT END MOVE HIGH-VALUE 
MOVE WORKBOOK I-RECORD TO WORK-RECORD. 
TO WQRKBOOKI-RECORD. 
READ-WORK-FILE2. 
READ WORKBOOK2-F AT END MOVE HIGH-VALUE 
MOVE WORKBOQl(2-RECORD TO WORK-RECORD. 
TO WORKBOOK2-RECORD. 
READ-WORK-FILE3. 
READ WCRKBOOK3-F AT END MOVE HIGH-VALUE 
MOVE WORKBOOI(3-RECORD TO WORK-RECORD. 
TO WORKBOOK3-RECORD. 
MOVE-TO-MAI N-RELATI ON. . 
.. 
IF INPUT2-RCODE • 01 MOVE 
IF INPUT2-RCODE • 02 MOVE 
IF INPUT2-RCGDE = 03 MOVE 
IF INPUT2-RCDDE • 04 MOVE 
IF INPUT2-RCODE • 05 MOVE 
IF INPUT2-RCODE = 06 MOVE 
IF INPUT2-RCODE = 07 MOVE 
IF INPUT2-RCODE • 08 MOVE 
IF INPUT2-RCODE 09 MOVE 
IF INPUT2-RCODE = 10 MOVE 
WORK-RECORD 
WORI(-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
WORK-RECORD 
TO CATEGORY-RECORD. 
TO AUTHORTITLE-RECORD. 
TO CONFERENCE-RECORD. 
TO EDITOR-RECORD. 
TO PAGEYEAR-RECORD. 
TO SUBTITLE-RECORD. 
TO DESCRIPTION-RECORD. 
TO CONTENT-RECORD. 
TO ISBNSEQ-RECORD. 
TO QUOTATION-RECORD. 
DELETE-RELATION-RECORD. 
IF INPUT2-RCODE • 01 
IF INPUT2-RCODE = 02 
IF INPUT2-RCODE = 03 
IF INPUT2-RCODE = 04 
IF INPUT2-RCODE • O~ 
IF INPUT2-RCODE = 06 
IF INPUT2-RCODE • 07 
IF INPUT2-RCODE = 08 
IF INPUT2-RCODE • 09 
IF INPUT2-RCODE = 10 
DELETE-CATEGORY-RECORD. 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
PERFORM 
DELETE-CATEGORY-RECORD. 
DELETE-AUTHORTITLE-RECORD. 
DELETE-CONFERENCE-RECORD. 
DELETE-EDITOR-RECORD. 
DELETE-PAGEYEAR-RECORD. 
DELETE-SUBTITLE-RECORD. 
DELETE-DESCRIPTION-RECORD. 
DELETE-CONTENT-RECORD. 
DELETE-[SBNSEQ-RECORD. 
DELETE-QUOTATION-RECORD. 
DELETE CATEGORY-F RECORD INVALID KEY 
DISPLAY BLURB-CATEG-KEY ERROR2. 
DELETE-AUTHORTITLE-RECORD. 
DELETE AUTHCRTITLE-F RECORD INVALID KEY 
DISPLAY BLURB-N02 ERRDR2. 
DELETE-CONFERENCE-RECORD. 
DELETE CONFERENCE-F RECORD INVALID KEY 
DISPLAY BLURB-ND3 ERROR2. 
DELETE-EDITOR-RECORD. 
DELETE EDITOR-F RECORD INVALID KEY 
DISPLAY BLURB-N04 ERROR2. 
OELETE-PAGEYEAR-RECORD. 
DELETE PAGEYEAR-F RECORD INVALID KEY 
DISPLAY BLURB-PART~VOLUMEI ERROR2. 
DELETE-SUBTITLE-RECORD. 
DELETE SUBTITLE-F RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME2 ERROR2. 
DELETE-DESCRIPTION-RECORD. 
DELETE DESCRIPTION-F RECORD INVALID KEY 
DISPLAY BLURB-PART-VOLUME3 ERROR2. 
DELETE-CONTENT-RECORD. 
DELETE CONTENT-F RECORD INVALID KEY 
DISPLAY BLURB-PART-VQLUME4 ERROR2. 
DELETE-ISBNSEQ-RECORD. 
DELETE ISBNSEQ-F RECORD INVALID KEY 
DISPLAY [SBN1-KEY ERROR2. 
DELETE-QUOTATION-RECORD. 
DELETE QUOTATION-F RECORD INVALID KEY 
DISPLAY [SBN2-KEY ERROR2. 
COpy JCLOSE. 
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